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SAM and The Industrial Engineer 


2 issuE of ADVANCED MANAGEMENT is devoted to the industrial engineer and his 
place in American industry. Through the years the industrial engineer has become an 

increasingly important member of the management team. And because of the increased im- 

portance of his work, the Society holds it’s Annual Industrial Engineering Conference. 

The industrial engineer is a relatively new breed of engineer. He’s a specialist without 
boundaries. He’s a specialist, but not limited to one field. He’s the product of fertile minds 
of men like Taylor, Gilbreth, Gantt and others. 

He’s not a mechanical engineer, but he knows what the mechanical engineer does. He’s 
not an electrical engineer, but he understands electricity and power distribution. He’s not a 
civil engineer, but he knows how to lay out an efficient manufacturing plant. The industrial 
engineer is a little bit of all engineers rolled into one. 

To many people the industrial engineer is interested only in the manufacturing indus- 
tries. This field has, in the past, been of vital interest to him. It will continue to be in the 
future. But the industrial engineer is also interested in the functions of retail merchandising, 
distribution, office work, institution management and many others. It is toward these other 
fields that the industrial engineer in the future will be turning more and more of his attention. 


HAS MANAGEMENT USED HIM PROPERLY? 


Has management put the industrial engineer to his best use? In some cases “yes.” In 
many cases “no.” In the minds of too many members of management, the industrial engineer 
is the plant “lackey”— the young man with the stop watch, the tape measure and the fourth 
decimal point. They fail to see how the stop watch, the tape measure and the fourth decimal 
point help management to find the best and cheapest way to produce the product at the 
lowest possible cost commensurate with quality. 

Often it’s the industrial engineer’s stop watch and tape measure that keep management 
in business. 


HAS THE INDUSTRIAL ENGINEER SOLD HIMSELF TO MANAGEMENT? 


Again the answer is partially “yes” and partially “no.” Because of his breadth of in- 
terest and activity about the plant, because of the magnitude of his intangible as well as 
tangible contributions to the success and well-being of the company, the industrial engineer 
is not always able to point to the ledger and say “This is what I saved you last week.” 

The industrial engineer knows the gains he has made for management. (And intelli- 
gent managements know, too.) Too often his sense of modesty, combined with his forward- 
looking rather than retrogressive thinking, deters him from stressing or dramatizing his value 
to management. 

Today we find ourselves operating in an increasingly competitive market. As competi- 
tion increases, the industrial engineer’s opportunity to increase his value to management— 
and to all society—increase proportionately. 

The time has come when the industrial engineer must be recognized for his true worth 
to industry. 

The Society for Advancement of Management can and is providing a place where the 
values of the industrial engineer can be heard—be heard and passed on to management. It 
is helping both management and the industrial engineer see the rightful place of the industrial 
engineer in today’s society. 

In the Society’s many chapters, located in the principle cities of the country, manage- 
ment men meet regularly to exchange the latest ideas about advancements in management, 
both theoretical and practical. Through annual conferences, such as the Industrial Engineer- 
ing Conference this month, where more than 2,000 industrial engineers will gather, the So- 
ciety is helping members and non-members alike do a better job—producing more for less. 

This month the Society is working with the industrial engineer specifically, but all man- 
agement in general, both in ADVANCED MANAGEMENT and in the coming conference. It 
is only through close cooperation of management and the industrial engineer that we can 
continue to do our job better—produce more of. better quality for less. * 
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An Analysis Of Work Decrement Factors 
In A Repetitive Industrial Operation 


By LOUIS E. DAVIS and P. DUDLEY JOSSELYN 


As a result of careful research, the authors suggest hypotheses concerning 


jae WORK decrement or fatigue re- 
sults from physical activity and that 
it increases as the work period prog- 
resses are concepts that have long been 
accepted. Other than good measures 
and descriptions of the gross changes 
in productivity, little is known about 
the pattern, distribution and_ stability 
of rates of output, or of daily work 
habits under various environmental 
conditions (12, 13). 


A study was organized to examine the 
elects of work decrement influences on 
productivity, or of what is nominally 
identified as fatigue, on work habits, 
work methods, work organization and 
on work rates. The broad purposes of 
the investigation were to determine what 
factors account for the decrement in 
output and for the continued decrease 
in productivity as the work period 
progresses which are considered typical 
of many types of industrial operations. 
A number of hypotheses suggest them- 
selves to explain these phenomena. 
These are: 


1. The operator continues to use the 
same work method and to work at the 
same rate of speed, but introduces more 
or longer rest periods or work stop- 
pages. 

2. The operator continues to use the 
same work method but works at a slow- 
er rate of speed by either: 


a. Slowing down all motion-ele- 
ments of the operation uniform- 
ly, 

b. slowing down some motion-ele- 
ments and not others, and 

c. slowing down all motion-ele- 
ments, some more than others. 


3. The operator changes his work 
method to another requiring a longer 
ime to perform, by: 
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constant effective operation time. 


HIGHLIGHTS ON THE AUTHORS 





Louis E. Davis (picture at left) is Assistant Professor 
of Mechanical Engineering, University of California. 
He has worked as an industrial engineer with out- 
standing companies and also taught at the Uni- 
versity of lowa and Georgia Tech. 


P. Dudley Josselyn is an industrial engineer at 


Rheem Manufacturing Company. 





a. Substituting motion-elements 
that require more time to per- 
form because they use different 
muscle groups, travel longer 
distances, are less skillfully per- 
formed, etc., 

b. inserting unnecessary 
elements. 


motion- 


Some definitions of terms as used 
here may be helpful. Productivity is 
defined as units of activity accom- 
plished, or items completed, in a unit 
of time. Production or output is the 
total units of activity accomplished, or 
items completed, in a work period. Op- 
eration time is the time required to 
complete one item or accomplish one 
unit of activity. Effective operation time 
is defined as the time spent exclusively 
in carrying out the requirements for 
completing an item or unit of activity, 
excluding stoppages and delays. All 
nonproductive or non-working periods 
are listed as delays and classified as to 
cause or reason. 

The specific purposes of the study 
performed to examine the factors that 
may account for the effects of fatigue 
or work decrement and to test the hy- 
potheses indicated are: 


1. In relation to production or out- 
put, to determine if there is a significant 
difference in operator’s production per 





day of the week; and between morning 
and afternoon. 

2. In relation to rate of work, to de- 
termine if there are significant changes 
in operation time and in effective op- 
eration time (net working time per 
unit) during half-hourly periods of the 
day, and between morning and _ after- 
noon. 


3. In relation to methods of work, to 
determine if there is a_ significant 
change in the time required to perform 
any of the manual elements of the op- 
eration during half-hourly periods of 
the day, and between morning and 
afternoon. 

4. In relation to delays, stoppages 
and other nonproductive periods, to de- 
termine if there is any significant 
change in the total amount, types, and 
percentages of delays during the opera- 
tion or any of its elements during half- 
hourly periods and between morning 
and afternoon. 


5. In relation to methods and organi- 


zation of work, to determine what 
changes appeared in the operator’s 


work methods throughout the day. 


OPERATION 

To carry out the study under proper 
conditions so as to secure valid results 
that may be applicable to a work situa- 
tion, a factory operation was chosen 
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apsawere 


Vi 


for study and observed in its normal 
environment for a period of six months. 
The operation selected was standard- 
ized, man-controlled, manual, repetitive, 
required a fair amount of skill for its 
execution and was in sufficient demand 
so that two or more operators always 
had a back-log of work before them. 
It was performed in a modern West 
Coast metal fabricating plant, employ- 
ing 700 employees. Two well-experi- 
enced female operators, with occasional 
help, performed the operation under 
pleasant, clean and quiet working con- 
ditions, for a 40-hour week. During the 
day there were two ten-minute rest 
periods, one in mid-morning and the 
other in mid-afternoon. Both operators 
who had been on this particular opera- 
tion for three years, performed the 
same task and were paid on an hourly 
basis. 

In this semi-skilled light assembly 
operation, the operators prepared small 
motor armatures by straightening the 
lead wires, punching them into slots 
and then soldering the wires to the com- 
mutator. The operation combined many 
different manual motions and was flexi- 
ble enough so that changes in methods 
of work were possible: at the operator’s 
discretion. The average time to com- 
plete a unit was approximately four 
minutes and the average daily produc- 
tion varied between 70 and 80 units. 
Production curves of the operation in- 
dicated the definite presence of “fa- 
tigue” effects. Figure 1,A shows the 
combined average productivity for each 
operator for the pre-test, test and post- 
test periods. 

The observer spent considerable time 
with the operators in orientation and 
gaining acceptance (12, 210). He was 
present for a six-month period whether 
taking data or not. To determine 
whether any overt changes in operator 
behavior took place as a result of the 
presence of the observer, i.e., to test 
the representativeness of the observa- 
tion period, the study was divided into 
three phases. Four weeks after the op- 
erators were introduced to the notion 
of a study, a pre-observation period be- 
gan which continued for 28 working 
days. The object of setting aside this 
period was to collect production data 
which would be representative of non- 
study or average factory conditions. 
Hourly production records were com- 
piled during this period by the opera- 
tors, the observer being present for only 
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one to two hours per week. Following 
the first phase, there began an actual 
observation period of 31 working days 
during which the investigator was con- 
tinuously present recording data, al- 
though the operators could not deter- 
mine when data were being collected. 
After this and following the removal of 
the recording equipment, came a post- 
observation period of nine days. The 
observer was not present during the 
last period, and hourly production data 
were again collected by the operators. 


The criterion used to compare the 
three periods was the average daily 
production, recorded independently for 
each operator. Since there was no sta- 
tistically significant difference between 
daily production averages for the three 
periods, it was inferred that the ob- 
servation period was representative of 
average factory conditions. 


During the observation period, two 
methods of data collection were used. 
All-day time studies were taken to col- 
lect information on production rates, 
speed of performance of the operation 
and its elements, and the magnitude 
and types of delays or stoppages. In 
addition, micro-motion pictures, with a 
clock in the film, were taken at regular 
intervals during the day to collect in- 
formation about minute variations in 
work methods and changes in time re- 
quired for the motion-elements of the 
operation. The photographic and time 
recording equipment were so arranged 
that the operators did not know when 
data were being recorded. 


RESULTS 


It may be well to reiterate that the 
results reported below came from ob- 
serving a repetitive manual operation 
which was man-controlled and although 
standardized, permitted method flexibil- 
ity and was performed under hourly 
pay conditions. Only the mean produc- 
tivity values, in units per hour, can 
justifiably be used in this discussion 
because of the large differences in the 
work pattern of an individual from day 
to day. Individual daily observations 
are characterized by wider variability 
than observations between days. 


1. Variations in production: 


There was no statistically significant 
difference in production (units per 
day) per day of the week. This appears 
to be contrary to many previously re- 
ported findings which have indicated 





the presence of a Monday effect, ie, 
lowest production on Monday. In a re. 
view of a number of these studies, hoy. 
ever, it was found that the data were 
not subjected to statistical tests of sig. 
nificance. 


2. Diurnal variations in production; 

a. Production was _ significantly 

greater in the morning than in 

the afternoon. The percentage 

decrease in production was 

13% from the morning to the 
afternoon period. 

b. Greatest productivity came in 
the first and second hours of 
the morning and was lowest in 
the last hour of the afternoon, 

ce. The work curves or productivity 
curves for the operators were 
typical of the work decrement 
or fatigue type, (See Fig. 1,A), 
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FIGURE 1—Comparison of combined aver: 
age productivity, effective operation 


time and delays during the day for each 
operator. 























3. Diurnal variations in characteris: 
tics of operations: 

a. There was no significant differ- 
ence in effective operation time 
throughout the hours of the day 
or between morning and after- 
noon (See Fig. 1,B opposite 
page). 

b. The effective time for perform 
ing each element of the opera 
tion did not vary significantly 
between the morning and after- 
noon or throughout the hours 
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FIGURE 2—Diurnal variation of delays in 
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during the day. 


of the day. Neither was there a 
differential change in effective 
element time, i.e., no one mo- 
tion-element slowed down while 
another speeded up to make 
for a small net change. 

A micro-motion analysis of the 
films taken of the operation at 
periodic intervals throughout 
the day did not indicate that 
any changes in work methods 
were taking place. Neither were 
there any consistent changes in 
work methods related to the 
position of the repetition of the 
operation in the work period. 
Throughout all work periods 
an essentially standardized 
work method was used which 
contained numerous small vari- 
ations since the operation was 
not a mere mechanical repeti- 
tion. When the operators stop- 
ped to rest or talk, extraneous 
motions were introduced which 
did not follow any consistent 
pattern. These were nonpro- 
ductive and seemed to serve 
merely as a mask for the de- 
lays. While the extraneous mo- 
tions represented an interrup- 
tion of the standardized meth- 
od, they did not alter the 
productive motions. The per- 
cent of the effective operation 
time taken by each element did 
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not change significantly during 
the work period or from morn- 
ing to afternoon. Once again it 
may be inferred that there 
were no changes in work 
methods. 


4. Distribution of daily nonproduc- 

tive activities: 

For the purpose of detailed examina- 
tion, the nonproductive activities were 
listed as delays and classified by type. 
They occurred within the performance 
of an operation or between repetitions 
of it. 

a. The total of the delays com- 
prised a large part of the work- 
day equal to approximately 
29.7% of the available daily 
working time (9). Of the two 
major types of delays, the per- 
sonal delays were a major por- 
tion of the total, being equal to 
80.5% or 23.7% of the avail- 
able daily working time, while 
the operational delays took 
19.5% of the total or 6.0% of 
the day. 

b. The personal and operational 
delays were classified by sub- 
types of nonproductive activi- 
ties and their magnitudes are 
shown in Table I, shown below. 


5. Diurnal variations in nonproduc- 
tive activities: 

a. The total of the delays was sig- 

nificantly larger in the after- 

noon having increased by 50% 





over the morning. Similarly the 
operational delays increased by 
55% and the personal delays 
by 50%. The personal delays, 
talking and not working, and 
away from work area, increased 
significantly in the afternoon, 
accounting for 60% of the per- 
sonal delay increase. 


. Delays occurred in all of the 


elements of the operation and 
were proportional to the ele- 
ment size except for the first, 
last and process elements. In 
the process element which was 
soldering of the wires to the 
commutators, the delays were 
smaller, probably because it 
was difficult to interrupt the se- 
quence of movements in the 
element once it was started. The 
largest amount of delay took 
place in the element unravel 
lead wires which is of an in- 
determinate nature and differs 
in work requirements for each 
repetition of the operation. 
During the first and last ele- 
ments the delays were much 
larger proportionate to the size 
of the elements. This may be 
attributed to the fact that they 
were natural stopping points in 
the operation. More delays oc- 
curred in the first rather than 
in the last element because the 
operator often stopped after in- 
serting a fresh armature into 
the fixture. 








TABLE I 
Average Magnitude of Delays by Type 

Percent of Percent of Available 

Types of Delay or Stoppage Type of Delay Daily Working Time 
1. Operational Delays 100% 6.0% 
A. Cleanup during day . 39% 2.3% 
B. End of day cleanup “ 21% 1.3% 
C. Previously omitted elements 13% 0.8% 
D. Inspection .............. 10% 0.6% 
FE. Miscellaneous 17% 1.0% 

2. Personal Delays (Excluding 

Official Rest Periods) . 100% 23.7% 
| are 46% 10.9% 
B. Away from Work Area 40% 9.5% 
C. Rest pause (not official ) 10% 2.4% 
D. Early stop at end of day 3% 0.7% 
E. Miscellaneous 1% 0.2% 
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Among the factors contributing to 
work decrement curves were the follow- 
ing: 

1. The daily productivity curves were 
of the work decrement variety with an 
average of 13% less production in the 
afternoon than in the morning. There 
was no significant difference in pro- 
duction per day of the week. (See Fig. 
1,A, on page 6). 

2. There was no significant change 
in the effective operation time, in effec- 
tive element time or in work methods 
in either the morning or the afternoon. 
(See Fig. 3, at right). 

3. There was a significant increase in 
delays in the afternoon. Thirty percent 
of the daily working time was consumed 
by delays of which 80% or 24% of 
the day was for personal delays and 
20% or 6% of the day was for opera- 
tional delays (See Fig. 2, on page 7). 

4. While there was wide variation in 
hourly production, it was not caused by 
changes in the average effective opera- 
tion time either during the hours of the 
day or morning compared to afternoon. 
A very close inverse relationship existed 
between the amount of personal delay 
taken by the operator and productivity. 
(See Fig. 2, for diurnal variation of de- 
lays by type). 

5. Much of the personal delay, about 
86%, was attributed to two delays, 
talking and not working, and away from 
the work area. These were composed 
of many short stoppages which in- 
creased in frequency as the work period 
progressed. 

6. Steadiness and consistency of work 
varied throughout the day. The opera- 
tors were most diligent and consistent 
for the first two hours of the morning 
and although they stopped to talk on 
occasion, they returned to work immedi- 
ately. After 10:30 A.M., they began to 
day dream and were interrupted by the 
slightest incident. In addition there was 
more talking while working which was 
not recorded as a delay. The same pat- 
tern was followed in the afternoon. 


CONCLUSIONS 


1. In a manual worker-controlled op- 
eration performed under hourly pay 
conditions in which productivity fol- 
lows a typical work decrement pattern, 
the hypothesis which appears to ex- 
plain the decrement phenomenon is that 
the operator uses the same work meth- 
ods and continues to work at the same 
rate of speed, whenever the operation 
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FIGURE 3—Variation in effective element time 
for each operator per half hour during the day. 


is performed, but introduces more and 
longer work stoppages. This is graphic- 
ally illustrated in Fig. 1. Since the 
major part of the work stoppages are 
personal delays under the direct con- 
trol of the operator, it may serve to 
explain how operators increase their 
productivity under conditions of high 
motivation. Increases in productivity 
may result from decreasing personal 
delays and not decreasing the effective 
operation time. 


Many “fatigue” studies reported in 
the literature seem to indicate that there 
are changes in work methods through 
errors and fumbling and that the gross 
time required to perform the operation 
increases as the work period progresses. 
This would appear to be at variance 
with the conclusions presented here. It 
may be well to remember that in pre- 
vious studies, which were usually per- 
formed in laboratories, the subjects 
were highly motivated and so took few 
or no stops and that the work was often 
paced so that the operators had to keep 
up. Perhaps under these conditions, 
where the operator cannot or does not 
arrange his working time so as to main- 
tain his work methods and_ speed, 
changes in the form of fumbles, errors 
and increases in gross operation time 
do take place. . 


2. In the type of operation indicated, 
there appears to be no significant dif- 


ference in production per day of the 
week, 


3. There appears to be no significant’ 


change in effective operation time or 
in any of the element times during the 
day. Neither is there a differential 
change in the proportion of time taken 
by each element or in the work methods 
used by the operator. Extraneous mo- 
tions are introduced which are non- 
productive and serve to mask short 
work stoppages. These may interrupt 
the work pattern but do not change the 
work motions themselves. 


4. The cumulative loss in productive 
working time (about 30% in this case) 
is considerable although each stoppage 
or delay is small. The magnitude of the 
loss is similar to the average losses de- 
termined in studies made in England in 
the 1920’s (9). Delays and work stop- 
pages increase significantly as the day 
progresses and more time is spent in 
personal delays and stoppages, includ- 
ing time away from the work area, in 
the afternoon than in the morning. Ad- 
ditionally, more time is taken in opera 
tional delays in the afternoon than in 
the morning. The delays and work stop- 
pages cluster about the natural stopping 
points in the operation which happens 
to be at its beginning and end. 

5. Two operational or working hy: 
potheses and one logical hypothesis sug: 
gest themselves in regard to constant 
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effective operation time. They follow: 


a. That in manual worker-con- 
trolled operations, the opera- 
tor performs at his physiologi- 
cal limit and when he can do 
so, seeks relief by controlling 
the ratio of non-working to 
working time. 

b. That in manual, worker-con- 
trolled operations, the operator 
performs with a firmly-estab- 
lished habitual pattern in car- 
rying out the requirements of 
the operation. This might be 
related to a personal criterion 
of comfortableness. The pattern 
may be established by (1) 
training experience; (2) the 
norms set by the supervisor or 
the individual’s perception of 
what is acceptable; and (3) the 
norms established by other 
workers or (4) the transfer of 
the individual’s prior experi- 
ence. 

c. Based on certain psychological 
theories, logical hypotheses can 
be derived, such as, that within 
limits, productivity is a func- 
tion of motivation and that the 
constant effective operation 
time is related to the egoistic 
drive of the individual in satis- 
fying his own demands as to 
his performance on the job. 


Under all these hypotheses, changes 
in productivity may result from changes 
in motivation and from job redesign 
which removes parts of the operation 
or reduces its work requirements. How- 
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ever, under the first hypothesis, with a 
given operation, only small changes in 
productivity may be expected without 
matching the physiological capacity of 
the individual to the requirements of 
the job. Under the second hypothesis, 
training or retraining to establish new 
work patterns may lead to changes in 
productivity. Changes in productivity 
under the third hypothesis would result 
from changes in motivation and in rais- 
ing the individual’s level of aspiration 
in regard to such criteria as personal 
satisfaction, sense of achievement, etc. 
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in handling your company’s employee re- 
lations problems, do you prefer lengthy, 
legalistic analyses of labor laws and regu- 
lations? Learned citations of court cases? 
Profound interpretations of NLRB rul- 
ings? If that’s what you want, you can get 
it from several excellent labor services. 


BUT—if you believe good employee rela- 
tions depend on how to handle the 100 
and 1 problems that arise day after day 
in every company ... if you want brief, 
factual reports on how America’s best-run 
companies handle these same problems... 
there is only ONE service that gives them 
to you. It’s the EMPLOYEE RELA- 
TIONS BULLETIN, issued Wednesdays 
by National Foremen’s Institute, Inc. 


In a single year, EMPLOYEE RELA- 
TIONS BULLETINS bring you close 
to 1,000 tested, down-to-earth ideas for 
smoothing your operations, speeding up 
production, and cutting costs. To get this 
material NFI keeps 32 field men traveling 
constantly. Every year this staff contacts 
more than 4,000 of the country’s most suc- 
cessful business and industrial organiza- 
tions. They find out how these companies 
are actually dealing with various phases 
of their employee relations problems. 


Every idea is documented. You know ex- 
actly where it was used and what it ac- 
complished. No theory is tolerated, no 
armchair strategy ... but on-the-job, fir- 
ing-line reports of employee relations tac- 
tics that really work! 


Suppose you run against a problem that 
hasn’t been covered in the BULLETIN. 
Just pick up your telephone and call our 
New York City office. (You may write, 
wire, or call in person if you prefer.) Our 
staff promptly goes to work on your prob- 
lem and gets you the answer. 


Last year alone, we handled more than 
9,000 such queries from BULLETIN sub- 
scribers ...a service in itself worth many 
times the cost of EMPLOYEE RELA- 
TIONS BULLETIN. 


INTERESTING? CLIP and MAIL the 
COUPON for a FREE SAMPLE! We'll 
send it to you by return mail... yours to 
examine, dissect, circulate, discuss, with- 
out obligation. 


MAIL THIS COUPON TODAY =—=—=== ‘ 


NATIONAL FOREMEN'S INSTITUTE, INC. 
BOX 172, NEW LONDON, CONN. 


Please send a sample copy of Employee 
Relations Bulletin. 
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TIME STUDY 





A New Time Study Tool* 


Mechanizing the time study operation to 


Me TIME study departments have 
two needs in common: (1) a need 
for a time study technique more precise 
than the conventional stop-watch time 
study method, and (2) a means of in- 
suring common agreement among time 
study men as to what constitutes normal 
productive effort. This paper describes 
a time study machine which was recent- 
ly developed to fulfill both these needs. 
The machine permits time study depart- 
ments to “tailor-make” the synthetic 
times for movements peculiar to their 
plant activity and to test the rating 
ability of time study men under actual 
on-the-job time study conditions. 

The time study machine permits pre- 
cision timing of elements or movements 
as small as .01 min. in duration to the 
nearest .001 min., in sequence, and in a 
graphical manner which readily lends 
itself to statistical analysis. The ma- 
chine also enables the time study man 
to simultaneously time and rate and to 
graphically post estimated elemental 
normal times without the necessity of 
taking his attention off the operator. In 
brief, the time study machine has three 
principal uses: 


1. Precision timing for purposes of 
developing standard or synthetic data; 
2. simultaneous precision timing and 
rating for regular time study purposes; 


3. testing of rating tendencies and 
abilities. 


MACHINE 


The time study machine consists of 
five basic mechanisms: 


1. A synchronous motor which re- 


* The writer wishes to acknowledge the very 
helpful counsel and encouragement, in con- 
nection with this project, of Professor D. B. 
Porter, Chairman, Department of Industrial 
and Management Engineering, New York 
University and pioneer of SAM. 


By DALE JONES 


achieve better results. 


volves the cylinder-bearing shaft at a 
constant speed at 4 rpm as long as the 
machine is in operation; 


2. six mutual, chart-bearing cylinders 
which revolve with the shaft when tim- 
ing their respective elements; 


3. the rating and recording mechan- 
ism, consisting of six vertical recipro- 
cating knob-bearing indicators, which 
move horizontally when revolved and 
vertically to post points to their re- 
spective cylinder graphs when depressed 
by the operator of the machine; 

4. various mechanical and electrical 
components which control the starting 
and stopping of the cylinders; 

5. pilot lights and buzzers which in- 
sure against mechanical error within 
the machine. 








FIGURE 1—The time study machine in use. 


The time study machine, in use, is 
illustrated in Figure 1. There is a rating 
dial in the center of the machine. Wheo 
the time study man is rating during the 
time study, or during rating practice, 
he attempts to keep the rating dial “in 
tune” with the operator’s productive ef 
fort. A turn of any one of the knobs 
will cause all of the indicators within 
the machine to move an equal distance 
horizontally along the abscissas of the 
cylinder-borne charts of normal times 
The rating mechanism and the normal 
time curves on the elemental cylinders 
are so related that one “click” of the 
knob will move the indicators (and the 
rating dial) five percentage units along 
the chart abscissas. 

Figure 2 illustrates the time study 
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machine ready for use but with the 
cover removed. The operation being 
time studied has been divided into six 
elements. The cylinder at the extreme 
right is to time Element No. 1; the 
cylinder next to it will time Element 
No. 2, etc. The time study man is ready 
to press the knob for Element No. 6 
and will do so just as that Element 
ends. When Knob No. 6 is depressed, 
Cylinder No. 1, at the extreme right, 
will start revolving with its ever-revolv- 
ing axis for the purpose of timing Ele- 
ment No. 1. Just as Element No. 1 ends, 
the time study man will depress Knob 
No. 1, for the purpose of posting a 
point on the graph of Cylinder No. 1 
and putting Cylinder No. 2 into move- 
ment so it can time Element No. 2. The 
foregoing procedure is followed when 
the time study man is merely timing 
elements. The method of posting esti- 
mated normal elemental times will be 
discussed later. 





OPERATION 


Accurate timing with the machine re- 
quires that each elemental cylinder be 
idling at the zero time position at the 
moment the time posting of the preced- 
ing element is made (See Figure 2). 
This condition will be met when timing 
all elements in successive cycles, as 
long as the cycle times exceed .25 min., 
the time required for one revolution of 
any cylinder. In cases where the cycle 
time is less than .25 min., accurate use 
of the machine requires that at least 
alternate cycles be timed as previously 
described. If, for any reason, a cylinder 
is not idling in its zero time position 
at the moment the knob for the preced- 
ing element is depressed, the time study 
man operating the machine is warned 
of the pending time error by means of 
a buzzer signal. He can then avoid com- 
pletely depressing the knob for the ele- 
ment being timed, thus avoiding an 
erroneous posting to the cylinder chart. 





FIGURE 2—The time study 
machine ready for use—cover removed. 
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When the time study machine is used 
to study successive elements in succes- 
sive cycles, the maximum number of 
elements the machine will accommodate 
at one time is six and the minimum 
number is three. If, for example, the 
cycle is divided into four elements, the 
time study man need only turn a spe- 


cial switch knob to the Element No. 4° 


position. Then, each time Knob No. 4 
is depressed, denoting the ending of Ele- 
ment No. 4 and the beginning of Ele- 
ment No. 1, Cylinder No. 1 starts re- 
volving from the zero time idling 
position, timing Element No. 1. Al- 
though the machine was developed 
principally for the purpose of time 
studying short elements, there is no 
limit to the length of an elemental time 
which any given cylinder can time. This 
is possible because any given cylinder 
stop, which causes its cylinder to idle 
in the zero time position when lowered, 
is automatically raised at the moment 
its cylinder begins revolving and re- 
mains raised, permitting uninterrupted 
movement of its cylinder, until the mo- 
ment the posting to its cylinder graph 
takes place. When an element exceeds 
.25 min. duration, that element’s cylin- 
der will revolve more than one revolu- 
tion, in which case the engineer must 
note the number of revolutions of the 
cylinder, as revealed by the cylinder’s 
pilot light which glows at the comple- 
tion of each revolution, in order to later 
determine from the cylinder chart, the 
elemental performance time. 

The time study machine is operated 
in a somewhat different manner when it 
is used to post estimated normal ele- 
mental occasion times only, i.e., when 
the time study man desires to use only 
individually rated elemental perform- 
ances in determining normal times for 
the elements, or when the machine is 
being used for rating practice. As pre- 
viously noted, the time study machine 
operator can make an equal change in 
the horizontal (abscissa) setting of all 
of the elemental end-point indicators by 
merely revolving (clicking) any one of 
the indicator knobs. Therefore, since the 
rating dial on the top of the machine 
reveals the position of all of the indica- 
tors in relationship to their respective 
normal time curve abscissas, and since 
the normal time curve ordinates are 
automatically accommodated by the re- 
volving of the cylinders, the engineer 
can post estimated elemental normal 
times to the cylinders by: 
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1. Keeping the rating, shown in the 
rating dial window, set at his estimate 
of the operator’s productive effort, and 


2. depressing the proper knobs com- 
pletely when it is desired to make a 
posting and only partially when it is 
desired to avoid posting due to inability 
to rate certain elemental performances. 


Figure 3 illustrates a back view of 
the time study machine upon comple- 
tion of a time study involving the post- 
ing of estimated normal elemental 
times. 


USE 

By inspecting the dispersion of the 
estimated normal time postings among 
the normal time curves on any given 
cylinder, the engineer can judge wheth- 
er the consistency of the estimates war- 
rants their use for purposes of setting 
the normal time for the element under 
consideration. Of course, the unavoid- 
able random methods variations inher- 
ent in the element itself must be taken 
into consideration when making this 
analysis. When the engineer finds ab- 
normal dispersion among the postings 
for a given element in the light of ob- 
served random metheds variation, he 
should re-study the element for the pur- 
pose of improving on his consistency 
of rating judgment, and consequently 
probably improving on his average rat- 
ing accuracy. The values of the postings 
are determined by interpolating be- 
tween the two normal time curves 
abounding each posting. When the post- 
ings show little dispersion they may be 
visually averaged with close accuracy. 
Even when the dispersion is great, the 
averaging process can be substantially 
simplified by selecting, as a base line, 
the normal curve which seems closest 
to the average and then adding the net 
deviation of the postings from this line 
to the value of the line. Before the 
paper graphs are filed away, standard 
data information such as the beginning 
and,end pont and content of the ele- 
ment and details pertaining to the rele- 
vant variables of the element are writ- 
ten on same. Then new graphs are 
assembled to the cylinders in prepara- 
tion for the next time study. 


The time study machine has been 
found very useful as a tool for testing 
the rating tendencies and abilities of 
time study men. The following proced- 
ure is recommended when the machine 
is used for this purpose: 
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FIGURE 3—The machine-made time study 
results (postings enlarged for illustrative purposes). 


1. Select and standardize an opera- 
tion having a typical cycle length. 

2. Divide the cycle into six or less 
elements. 


3. On the basis of average opinion of 
two or more well trained time study 
men in the plant who are familiar with 
the operation, determine the estimated 
normal time for each element of the 
cycle. 

4. With colored pencil draw the nor- 
mal time curves for the various ele- 
ments on their respective normal time 
graphs. Also with colored pencil, draw 
normal time curves denoting plus and 
minus 5% and 10% error on the nor- 
mal time graphs. 

5. As the standard operation is per- 
formed with planned variation of pro- 
ductive effort, have the time study man 
post individual estimated elemental nor- 
mal times with the time study machine, 
as previously described. 

6. Analyze the tested engineer’s indi- 
vidual and average errors and make 
record of same on the paper graphs. 

7. Have the time study man repeat 
the rating test, attempting to correct 
tendencies of error, and, on the basis 
of several test results, determine his 
rating improvement progress. 


TESTS 


To date, the time study machine has 
been tested in two ways. First, the ac- 
curacy of the machine as a timer was 
tested. These tests involved five prac- 
ticing time study engineers who used the 
machine to time sound intervals played 
on a wire recorder. The average error 
in the total of 300 timings was .0011 
min. The average deviation of the tim- 


ings about their respective averages was 
0009 min. Second, the precision of the 
machine as a means of establishing ele. 
mental normal times was compared 
with that resulting from the decimal 
minute continuous time study method. 
In these tests the above mentioned en. 
gineers time studied each of two typical 
industrial operations alternately with 
the time study machine and the stop 
watch. Each engineer made eight time 
studies with the stop watch and eight 
time studies with the time study ma 
chine, in the manner previously de. 
scribed. Typical test results are shown 
in Figures 4 and 5 (See opposite page). 
Note, in the machine made time study 
results illustrated in Figure 5, the fol: 
lowing relevant things: 


1. Only estimated normal elemental 
times are posted in the elemental per 
formance boxes. It recalled 
from previous description of the ma 


will be 


chine made time study technique that 
the time study observer fully depresses 
the elemental indicator knob to plot a 
point on the cylinder chart below only 
when he feels that he has accurately set 
the machine’s rating dial to correspond 
to the operator’s productive effort. This 
explains why the number of posted esti- 


mated elemental performance times 
varies among elements and among 
studies. 


2. The average of the recorded esti 
mated normal elemental times for any 
given element is the over-all estimated 
normal time for that element. None of 
the estimated normal elemental times is 
discarded in establishing the over-all 
estimated normal elemental times. 
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ogg DESCRIPTION ee - ; ; | ; ” aeaeer nes TOT. AVE. RTG. N.T. 
| Assem. (4) Hands start 10 8 8 9 9 7 9 8 8 9 
Grills to reach for 
Frame inserts 10 87 1.68 2.35 3.11 3.84 4.56 5.27 596 664 .85 .085 1.10 .094 
2 Assem. (4) Hands start I5 16 12 16 15 14 18 14 13 13 
Inserts to reach for . 
Grills knob & glue 25 1.03 1.80 2.51 3.26 3.98 4.74 5.41 6.09 6.77 1.46 .146 1.05 .153 
3 Glue&Assem. Hands start 19 «19 15 17 19 16 16 14 16 15 
(4) Knobs reach for 
to Grills paper 44 1.22 1.95 2.68 3.45 4.14 4.90 5.55 6.25 6.92 1.66 .166 1.10 .183 
4 Wrap Hand starts 16 17 13 16 13 17 13 13 13 12 
Assembly reach for 
tape 60 1.39 2.08 2.84 3.58 4.31 5.03 5.68 6.38 7.04 1.43 .143 1.05 .150 
5 Tape Hand completes 10 12 10 9 12, 9 9 I2, 8 10 
Package smoothing 2nd 
pe. tape 70 1.51 2.18 2.93 3.70 440 5.12 580 646 7.14 1.01 .101 1.10 .111 
6 Aside pack- Hand starts 9 9 8 9 7 7 7 8 9 7 
age. Get reach for 
frame. grills 79 1.60 2.26 3.02 3.77 4.47 5.19 5.88 655 7.21 .80 .080 1.05 .084 
FIGURE 4—Typical Results of Stop Watch Study of Air Conditioning Front Assembly. 
CYCLE 
ELEM. am. END POINT : ° : : : . 5 - : ms TOT. AVE. RTG. N.T. 
| Assem. (4) Hands start 
Grills to reach for .082 .078 .08!1 .087 .098 .088 .083 .093 .088 .778 .086 086 
Frame inserts 
2 Assem. (4) Hands start 
Inserts to reach for 142 .149 .132 .138 .142 .151 .164 1.018 .146 -146 
Grills knob & glue 
3 Glue&Assem. Hands start 
(4) Knobs reach for 159.170 1172) 1192) £182) .172_) «£173 «190 1.410 .176 176 
to Grills paper 
4 Wrap Hand starts 
Assembly reach for 138 .158 .166 .146 .168 .156 932.155 155 
tape 
5 Tape Hand completes 
Package smoothing 2nd =. «.103._—s««w 116.103 110 =.092 .093 .096 .089 .097 899 .100 100 
pe. tape 
6 Aside pack- Hand starts 
age. Get reach for 098 .100 .08! .089 .097 .08! .091 .083 .088 .091 .899 .090 .090 
frame. grills 














For the conditions tested, three of the 
five engineers were significantly more 
precise in making time studies of the 
long-element operation using the time 
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FIGURE 5—Typical Results of Machine Made Study of Air Conditioning Front Assembly. 


study machine than when using the stop 
watch. On the other hand, as indicated 
in Figure 6 (on page 14), all five of the 
engineers showed significantly greater 


precision in making time studies of the 
short element operation using the time 
study machine than when using the stop 
watch, 
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ADVANTAGES 

The time study machine has proved 
very useful as a time study tool in in- 
dustry. The machine can be credited 
with the following advantages: 


1. The graphical recording principle, 
yielding array postings, provides an ex- 
cellent means for (a) applying Wiberg’s 
methods of analysis' of cause of varia- 
tion of observed times, and (b) statis- 
tically analyzing the dispersion of esti- 
mates of elemental normal times. 

2. The graphical recording principle 
makes it possible to quickly and ac- 
curately establish performance and nor- 
malized performance times visually. 

3. Several operators and/or machines 


may be conveniently timed with the 
machine because it contains six timing 
cylinders and the indicators can be in- 
dexed to fifteen positions. 

4. The time study observer can devote 
approximately 95% of his attention to 
observance of the operator when mak- 
ing time studies with the time study 
machine and still work in divisions of 
less than .05 min. 

5. Sequences of up to six movement 
combinations as small as .01 min. each 
can be timed with precision, permitting 
the acquisition of refined standard data. 


CONCLUSION 


The time study machine has two dis- 
tinct shortcomings. First, because of the 


weight of the machine, and the necessity 
of plugging it into an electrical outle 
the user of the machine is not able 
move about to the extent necessary jj 
some time studies. Second, because 9 
the machine’s many moving part 
switches and circuits, its proper adjug. 
ment is difficult to maintain. 

The development of a time study ma 
chine entailing the basic principles de. 
scribed above, with considerably fewe 
moving parts and electrical controls js 
under way. This new model, much light. 
er in weight and portable, is intended 
for general use in industry. * 


1 Wiberg, Martin, “Work Time Analysis, 
Personnel Journal, Volume 19, 1940. 
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Standard Deviation* 


Mach. 


DETERMINATION OF SIGNIFICANCE OF DIFFERENCE BETWEEN 
TIME STUDY PRECISIONS OF TIME STUDY MACHINE AND DECIMAL MINUTE STOP WATCH 


Air Conditioning Front Assembly 


(Consisting of six elements with normal times ranging from .08 to .20 min.} 


Degree of Freedom 


F Necessary for 


Is Difference 








four ten-cycle studies. 





Engr. Watch Mach. Watch F Significant Difference** Significant? 
| .007 | .0075 23 23 1.1 2.73 No 
2 -0050 .0099 23 23 3.5 2.73 Yes 
3 .0023 .0047 23 23 4.2 2.73 Yes 
4 .0039 .0095 23 23 5.9 2.73 Yes 
5 .0058 .0065 23 23 1.3 2.73 No 

Grill Replacement Assembly 
(Consisting of five elements with normal times ranging from .05 to .09 min.) 
Standard Deviation* Degree of Freedom 

, F Necessary for ls Difference 

Engr. Mach. Watch Mach. Watch F Significant Difference** Significant? 
| .0016 .0033 19 19 4.3 3.03 Yes 
2 .0024 .0062 19 19 6.7 3.03 Yes 
3 .002 | .0063 19 19 9.0 3.03 Yes 
4 .0016 .0047 19 19 8.6 3.03 Yes 
5 .0026 .0050 19 19 3.7 3.03 Yes 


*These values reflect the deviations of all normal times from their respective X values. Each X 
value represents an average of four estimated normal times for a given element, resulting from 


**For a concise description of the application of the F test for significance of difference, see 
"Are Your Findings Trustworthy?,” by Prof. John Enell, New York University, Department of Indus- 
trial and Management Engineering. 
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FIGURE 6 
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— IN many firms, management 
finds it increasingly difficult to gain 
an over-all appraisal of the company’s 
manufacturing system. Specialization of 
personnel along functional lines is now 
a pervasive part of most manufacturing 
organizations and is common within 
many industrial consulting firms. One 
sroup may study production control 
problems, another specializes in layout 
and materials handling; the controller 
requests a study of inventory levels to 
determine whether they can be reduced 
while the inventory control group ex- 
periments with improved methods of 
forecasting inventory requirements. Al- 
though each problem area is well cov- 
ered, no one group is apt to study the 
firm’s production system as a whole to 
discover how well it meets the com- 
pany’s over-all manufacturing and sales 
objectives. 

It is generally accepted that there is 
no “one best system” for production 
planning, shop organization, inventory 
control and the like, although there is 
usually one most acceptable for a given 
set of circumstances. This thesis how- 
ever, is apt to leave a plant’s manage- 
ment wondering if it has not become 
the victim of circular reasoning. The 
production control system used is the 
best for the current plant layout. The 
layout is best for the existing shop or- 
ganization. The shop organization is 
purported to fit in well with the pro- 
duction control system. Again, this situ- 
ation reflects the difficulty of grasping 
the production system as.a whole. 

An approach to this problem, which 
has worked well in a number of com- 
panies, is a study of the firm’s manu- 
facturing interval. The manufacturing 
interval is simply the actual time re- 
quired to manufacture a product. It in- 
cludes the span of time between the ap- 


a atl 








pearance of materials ahead of the first 
Operation and the arrival of the finished 
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technique of analysis. 


product in the shipping room or in 
stock. This interval is usually much 
longer than the sum of the operating 
times involved in processing the prod- 
uct; it is generally much shorter than 
the total time required to process an 
order when the product is not immedi- 
ately available in stock. 

Ideally, a customer’s order would at 
once trigger production of a product. 
The product would move through the 
various operations required to form it 
without any interruptions. Shipment 
would follow on the heels of the final 
operation. In any plant manufacturing 
by lots, this is indeed an idealized pic- 
ture. Typically, the paperwork and pre- 
liminaries required to get an order into 
production will consume days, weeks or 
even months. Production will proceed 
intermittently, with varying amounts of 
delay time during and between opera- 
tions. Shipment may or may not take 
place immediately. According to our 
definition of manufacturing interval, we 
are not concerned here with the first 
possible source of delay, the time re- 
quired to prepare to manufacture the 
order. This is a somewhat separate and 
narrower problem. We are mainly in- 
terested in the delays which arise once 
everything required to process the order 
is available, and which stretch the ac- 
tual manufacturing time beyond that 
theoretically possible. 


The study of a plant’s manufacturing 
interval directs attention toward the 
whole complex of production and avoids 
the more normal functionalized forms 
of analysis. It is aimed at discovering 
why a certain number of days or weeks 
is required to produce a product; it 
includes in-process inventories, sources 
of delay, shortages and machine utiliza- 
tion. Throughout such a study, the ques- 
tions of “Why this delay?”, “Why this 
accumulation?” inevitably lead to more 
detailed studies of how they can be 


The Dynamics Of The Manufacturing Interval 


By W. VAN ALAN CLARK, JR. and WILLIAM E. RITCHIE 


The authors stress study of the over-all system as a 
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eliminated, at what cost and to what 
advantage. 

Beyond its usefulness as a convenient 
vehicle for an over-all production study, 
the manufacturing interval is an ex- 
tremely important thing in itself for 
any firm. In the first place, this interval 
is usually a major portion of the lead 
time which exists between demand for 
an article and its shipment from the 
firm. The length of the lead time is an 
important factor in the cost and com- 
plexity of a company’s planning and 
control systems. The longer the lead 
time, the more erratic the “hunting” 
oscillations of the firm’s production are 
likely to be as they exceed and come 
under required levels of output. Long 
lead times complicate the problems of 
forecasting and inventory control. 

The amount of material tied up in 
work-in-process inventories varies di- 
rectly with the length of the manufac- 
turing interval. These inventories may 
account for a sizable portion of the 
company’s total working capital and, in 
manufacturing operations which have 
considerable process depth, may repre- 
sent more value than all the other in- 
ventories and uses of working capital 
put together. 

The length of the manufacturing in- 
terval, through its effect on manufactur- 
ing inventories, has a marked effect on 
the production floor space required. In- 
dustrial floor space is growing to be a 
large element in cost. This is due, of 


genr 








course, to the rising standards of indus- 
trial working conditions in terms of 
heat, ventilation, noise level, lighting 
and general elbow room. It is not un- 
common these days to find between $15 
and $20 invested per square foot of 
floor space; this means that the firm’s 
self-rental cost must be in the order of 
a dollar and a half to two dollars per 
year. It is also not uncommon to find 
that two-thirds of a company’s manu- 
facturing space is devoted to manufac- 
turing inventories. A reduction in the 
firm’s manufacturing interval is, there- 
fore, likely to play an important role 
in making better buildings and working 
conditions possible at lower cost. 


While studies of the manufacturing 
interval often turn up unexpected fac- 
tors, they usually lead to the discovery 
of problems and opportunities for im- 
provement in two main areas, produc- 
tion management and production engi- 
neering. Some of the issues involved in 
reducing the manufacturing interval 
through improvements in these areas 
may be illustrated, in a general way, 
through a few examples. 


PRODUCTION MANAGEMENT 


Investigation of the manufacturing 
interval may uncover problems in any 
area of production management. Those 
most frequently encountered, however, 
center in planning and forecasting, in- 
ventory control, production control or 
quality control. Many specific examples 
can be cited to show how each of these 
areas can cause delays in manufactur- 
ing. These examples merely illustrate 
the kind of situations which may exist. 
The important point is not the particu- 
lar illustration chosen but the fact that 
several of these problems may exist in 
different areas at the same time; the 
most fundamental may be the least ob- 
vious. The breadth of a manufacturing 
interval study reduces the chance of 
not recognizing the most critical area. 
It is an‘effective tool to establish pri- 
orities for improvement studies and to 
coordinate improvement efforts in dif- 
ferent areas. 


Although much of the work of pro- 
duction management may be done in 
offices, its effects on the manufacturing 
interval are best noted out in the shop 
itself. This pile of material, that idle 
machine, those confused lots, all raise 
the question, “Why?” or “What has 
caused this?” The assembly floor of one 
company showed much evidence of con- 
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fusion. Despite what appeared to be 
proper layout, the space was cluttered 
with half-assembled equipment and 
quantities of parts. Orders were a long 
time in process. Study of the delays un- 
covered a lack of planning and im- 
proper coordination of the parts for 
each job as they followed a wide variety 
of routes through the fabricating de- 
partments. Procedures for releasing 
parts from finished stock also needed 
overhauling. A situation in another 
plant, which appeared much the same 
on the surface, stemmed from improper 
control of inventories of purchased 
parts. In still another case, the disrup- 
tion of assembly operations was caused 
primarily by parts inspection proced- 
ures and a high rejection rate. A cen- 
tralized inspection department acted as 
a bottleneck in the flow of finished parts 
to assembly; parts piled up here be- 
cause of poor scheduling and organiza- 
tion of inspection operations. Many lots 
of critically needed parts were held up 
unnecessarily before inspection took 
place, and were then often decimated 
when defectives, far in excess of the 
normal allowances, were found. All 
these cases illustrate one problem; yet, 
in each, the solution to the problem lies 
in a different area. 

Large in-process inventories, clutter- 
ing the shop and hampering operations, 
can stem from many different causes. 
This problem, in one firm, was the re- 
sult of releasing to production, lots 
which were much too large. Boxes of 
parts sat ahead of and behind one op- 
eration after another, while the whole 
lot moved slowly through the plant. 
The quantities involved were well above 
the minimum for economic runs. Re- 
duction in lot sizes reduced the amount 
of material on the floor and left sub-lots 
in raw stores until capacity was avail- 
able to move them quickly through the 
process centers involved. In another 
plant, the same situation resulted from 
ineffective dispatching and follow-up. 
Orders frequently remained for some 
time in a department after work on 
them was completed, and the control 
system did not readily bring this fact 
to light. In a third company, rejected 
items awaiting rework accounted for a 
great deal of the in-process inventory. 
Further study showed that the gauges 
used by the operators were often inac- 
curate. An improved gauge control pro- 
gram helped remedy the condition. 

A long manufacturing interval is 


sometimes the result of excessive down, 
time and poor utilization of equipment 
In addition to the obvious technicg| 
problems of improper maintenance 9 
faulty tooling, many functions of pro. 
duction management can contribute ty 
this condition. A control system which 
does not insure timely deliveries of ima. 
terials, tools and instructions to the 
machine can cause idleness. A system 
in which machine loading is performed 
haphazardly will do the same; this jg 
particularly true where sequences of 
colors, similar set-ups and alternative 
processes must be considered. Improper 
control of rush orders may keep ma. 
chines idle with frequent broken set. 
ups. In one case, a system of order pri- 
orities worked to put 30% of all manu. 
facturing orders as written and 75% 
to 80% of all orders actually in the 
shop, in a “rush” category. The result. 
ing confusion lost hundreds of hours of 
production at a time when maximum 
production was sorely needed to clean 
out a backlog. An area as far removed 
from the production floor as that of 
forecasting sales, inventories and pro- 
duction requirements can be an impor. 
tant contributing factor to machine idle. 
ness. Idleness caused by lack of work, 
by confusion of orders and by frequent 
changes of requirements, in one com: 
pany, pointed directly back to neglect 
of the planning and forecasting fune- 
tion. While a study of the situation did 
not result in the discovery of a “crystal 
ball,” more effective correlation and use 
of information that was available made 
distinct improvement possible. 
Although most of the preceding ex: 
amples have been drawn from different 
companies, it is important to realize 
that a number of these can exist in one 
company at the same time. Because of 
this, the obvious course may involve a 
concentration of effort in the area first 
recognized as a problem source. Where 
this occurs, results may be disappoint- 
ingly limited. One of the prime advan- 
tages of a manufacturing interval study 
is the breadth of vision it demands. 
This minimizes the chance of overlook- 
ing the contribution of several areas of 
production management to a production 
problem. Even after several routes to 
improvement become evident, it is very 
likely that only one can be pursued at 
a time. In this case, however, manage- 
ment has made a choice among several 
well-defined alternatives; blind chance, 
or a strictly functional view, have not 
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channe!led improvement funds and ef- 
fort toward only one side of some 
many-sided problem. 


PRODUCTION ENGINEERING 


Our discussion of the production 
management aspects of the manufactur- 
ing interval should have served to in- 
dicate that a major source of delay and 
a major source of control expense is 
due to interdepartmental movement of 
materials. The first step toward reduc- 
tion of the manufacturing interval 
through production engineering is usu- 
ally a study of shop organization in an 
effort to find ways to develop some de- 
partments which have product as well 
as process depth. A traditional shop or- 
ganization in a firm, with varying pro- 
duction rates and any substantial invest- 
ment in equipment, is a departmental 
or “job-shop” layout. This type of lay- 
out, with departmental groupings ar- 
ranged by process, has many advan- 
tages. It keeps certain types of skills 
conglomerating within one supervisory 
area. It permits the development of su- 
pervision which is highly proficient 
within a given technical processing 
field. It is possible, through extensive 
use of centralized planning, to obtain 
very high machine utilization in process 
centers even though many different 
products and job orders are being 
worked on at the same time. 

A study of shop organization from 
the standpoint of the manufacturing in- 
terval is likely to reveal that some 
changes may be made to develop de- 
partments which, while still primarily 
process oriented, have some product 
depth. This will reduce the number of 
interdepartmental moves and substitute 
intradepartment moves which may be 
made on a rather informal basis with- 
out centralized planning. In one firm, 
it was found that a major source of de- 
lay in manufacturing the product was 
the pile-up of material entering and 
leaving a burring and filing depart- 
ment. By eliminating this department 
and spreading the personnel through 
the various process departments which 
had need for burring service, a whole 
series of interdepartmental moves were 
eliminated. Although several more per- 
sons were needed to carry out the bur- 
ring and filing operations under this 
new system, savings in floor space and 
materials handling expense more than 
balanced the added cost. The develop- 
ment of inexpensive, portable machin- 
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ery to replace heavy fixed installations 
sometimes makes possible drastic revi- 
sions in shop organization. In one firm, 
the use of portable degreasers made 
possible cleaning and degreasing opera- 
tions in the departments where the ma- 
terial was being machined, and elimin- 
ated an interdepartmental move to a 
separate degreasing area. 

Manufacturing interval studies can 
also direct attention to the layout of 
men and equipment within departments. 
In one firm it was found that a major 
portion of the floor space was occupied 
by tote boxes full of material ahead of 
and after completion of operations by 
individual machines. Since the depart- 
ment possessed considerable process 
depth, it performed four or five opera- 
tions on a given lot. Study of the proc- 
essing sequences revealed that it was 
possible to develop “product villages,” 
or groups of machines, each working in 
sequence on a product. Materials were 
moved from one machine to the next 
in small trays, or even individually, so 
that the elapsed time of products going 
through the department was greatly re- 
duced. In this instance, the machines 
were still scheduled as units, and pro- 
duction planning still operated on the 
assumption that the department was en- 
tirely process-centered. Nevertheless, 
the change in layout permitted real 
economies in the manufacturing in- 
terval. 


In another factory, the production 
volume of one product was almost 
twenty times that of any other. In this 
instance, product villages were arranged 
which gave real line production for 
portions of the operations sequence on 
some of the pieces involved. Not only 
were materials handling and floor space 
savings realized as a result of piece by 
piece rather than lot by lot handling, 
but the six to a dozen machines in each 
village were scheduled for the high 
volume product as units. This resulted 
in major savings in planning, dispatch- 
ing and follow-up expense. During the 
portions of schedule periods when the 
individual machines were working on 
other products, they were of course 
scheduled individually. 

Line production is a desideratum in 
manufacturing interval reduction. Some 
of the aspects of this straight line or 
“product controlled layout” production 
are much misunderstood, however, espe- 
cially when manufacturing operations 
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involving machinery are considered. 
Line production fabrication does not, as 
a rule, decrease direct manufacturing 
cost. It tends instead to increase direct 
costs, since it usually results in poor 
use of skilled personnel and poorer ma- 
chine utilization than would be the case 
in a process-centered layout. Machines 
themselves do not perform their opera- 
tions any faster merely because they 
are placed in a line. Rather, the line 
must proceed at the rate of the slowest 
machine. There may be considerable 
downtime as a result of the dependence 
of one machine upon another. It is dif- 
ficult to balance production lines which 
involve machines because the operations 
are not divisible. Machine tools some- 
times show amazing differences in rates 
of output; even when volume is high 
enough to permit balancing through 
having groups of machines feeding sin- 
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gle machines or larger groups, the per 
cent utilization may be very poor. It 
is not uncommon to find average ma- 
chine utilization as low as 60% in lines, 
while 80% to 90% is a realizable goal 
in many process-centered operations. 

Savings from the use of production 
lines for fabrication come largely from 
reduced indirect costs through easier 
production control, lower manufactur- 
ing inventories, less floor space and sim- 
pler dispatching and materials handl- 
ing. However, these savings are likely 
to be hard to prove; the costs of lower 
output per machine and per worker 
are easily calculable whereas savings 
in floor space, savings in materials 
handling expenses and savings in con- 
trol expenses are harder to forecast ac- 
curately. 

In assembly work or work in which 
the human being is the controlling fac- 
tor, line production is much more easily 
understood and usually involves larger 
savings. In this case, the line production 
device promotes the use of job speciali- 
zation and the breakdown of one job 
into several smaller jobs. Large direct 
labor savings may result. This is the 
reason that the line production device 
is more common in assembly work than 
in fabricating operations. 

The problem of machine utilization 
is generally the key to manufacturing 
interval reduction, through the use of 
line production. In one firm the pro- 
duction volume of some of the firm’s 
smaller products was so great, com- 
pared to the rest of the firm’s produc- 
tion, that the burden of proof definitely 
rested upon doing other than separating 
this manufacture from the rest of the 
plant and establishing a production line 
to make these products. Study of the 
separation proposal showed that, while 
line production was feasible for much 
of the process, several of the critical 
operations would have to be performed 
on very expensive machinery which 
would be able to get out one month’s 
production in something like 35 to 45 
hours running time. A production line 
for these products, with heavy machin- 
ery committed to less than 25% utili- 
zation, was of course not possible. The 
firm was forced to continue its depart- 
mentalized layouts, although some 
product villages were employed to re- 
duce the number of intradepartment 
moves. In another company, on the 
other hand, the production volume of 
just one item was sufficiently great to 
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justify the complete separation of this 
product from the rest of the plant. Al- 
though some inexpensive types of ma- 
chinery, such as drill presses, were not 
used continuously, a balance was ob- 
tained which produced excellent opera- 
tor utilization and reduced the manu- 
facturing interval sharply. A product 
passed through this small production 
line in two days while it took up to 
two months to get a similar article 
through the jobbing part of the plant. 
Major production control savings were 
also realized. The line production unit 
eventually produced about 25% of the 
firm’s products with little control be- 
yond a weekly schedule of output. 


Changes in processing sequence and 
changes in actual processing techniques 
are a final avenue toward reducing the 
manufacturing interval through produc- 
tion engineering. In one case it was 
found possible to substitute a slow 
speed machine for a high speed semi- 
automatic one, in a planned production 
line. Tooling was simpler and operating 
costs were no higher because the line 
was forced, in any event, to operate at 
the speed of other, slower machines. The 
development of portable, compact heat 
and surface-treating devices, such as 
induction heaters and flame hardeners, 
has made it possible to install processes 
of this nature in machining departments 
to eliminate interdepartmental moves. 
In one firm a major source of delay and 
pile-ups of material was found to be 
the return of articles, after three stages 
of machining, to the foundry for tum- 
blasting. This treatment was supposedly 
necessary to improve the appearance of 
the product. Once the importance of 


eliminating these interdepartmental 
moves was realized, a study was made 


to find alternative methods of surface § 


treatment of the products to improve 
their appearance. This eventually re. 
sulted in a better looking product at 
even less cost. 


CONCLUSIONS 

Our discussion has stressed the im. 
portance of the manufacturing interval 
as an indicator of the effectiveness of 
a firm’s production system and as a 
technique of analysis. Reduction of the 
manufacturing interval may lead to im. 
provements in required lead times, in- 
process inventories, machine utilization 
and requirements for production floor 
space. As it directs attention toward the 
whole complex of production manage. 
ment and production engineering funce- 
tions, a manufacturing interval study 
avoids many of the pitfalls inherent in 
more functionalized investigations. 

Concern for the over-all systems, 
rather than strict attention to its parts, 
has grown steadily in many fields be- 
sides production. In laying out military 
aircraft, for example, it is no longer 
possible to design airframes, engines 
and control mechanisms, more or less, 
independent of one another. Instead, it 
has become increasingly clear that the 
total dynamics of the plane and its mis- 
sion must be the basis for all designs. 

Modern manufacturing, too, has de- 
veloped into a closely interrelated com- 
plex of functions. No one functional 
approach can even describe its work- 
ings. While the results of a manufactur- 
ing interval study cannot be predicted, 
a better understanding of the dynamics 
of the plant as a whole is assured. * 





For the first time, it’s all here! 
The definitions you’ve been look- 
ing for — and in concise, com- 
plete form. All told, 332 key 
words and expressions are de- 
fined with respect to methods, 
time study and wage incentives. 
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**A Glossary of Terms Used In Methods, Time 
Study, and Wage Incentives” 


Product of four years’ research—$1.00 a copy. Order from: 


SOCIETY FOR ADVANCEMENT OF MANAGEMENT 
411 FIFTH AVENUE, NEW YORK 16, N. Y. 


All who deal in any way with pro- 
duction management, industrial 
relations, cost accounting, train- 
ing and sales engineering, and 
graduate and undergraduate stu- 
dents in these fields will find this 
book valuable. 
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EDITOR’S NOTE: Copy for this page, 
since its inception, has been provided 
by the National Management Council. 
Early in February we learned that one 
of the European Productivity Teams 
was to visit our Greensboro Chapter as 
part of their program in the United 
States. 

SAM has played a major part in co- 
operating with the Economic Coopera- 
tion Administration and its successor 
organization, the Mutual Security Agen- 
cy. We wrote the Greensboro Chapter 
asking for a story on this visit with the 
thought that readers of ADVANCED 
MANAGEMENT would be interested in 
knowing how the international manage- 
ment movement draws on SAM. The 
letter we received from E. G. Michaels, 
II, of the Greensboro Chapter, is repro- 
duced below, in part. 


A REPRESENTATIVE of the Mutual Se- 

curity Agency in Washington con- 
tacted me with a request that, as a 
member of SAM and a member of the 
consulting firm of Henderson, Lindsay 
and Michaels, my name had been sug- 
gested as the person to contact in 
Greensboro, N. C., to act as the host 
to the German Productivity Team on 
February 17th and 18th for a one and 
a half day visit to our city. 

The German Productivity Team is 
composed of 16 men of West German 
management, technical and labor rep- 
resentatives. They are making a six- 
week study of American techniques of 
work preparation and planning. The 
tour was arranged through the Mutual 
Security Agency in order to aid the 
Federal Republic of Germany to achieve 
a higher industrial productivity. 

This contact was orginated by Mr. 
F. M. Holmes, Jr., a charter member 
and principal moving spirit in the for- 
mation of the Greensboro Chapter of 
SAM. Mr. Holmes, who has been in 
Germany for the last three years, sug- 
gested to MSA that they include a visit 
to the Greensboro area and the SAM 
Chapter of Greensboro. 

The German industrial envoys attend- 
ed the dinner meeting of the SAM 
Chapter, on Tuesday night, February 
17th at the Starmount Forest Country 
€lub. Mr. Alvin Wingfield, Jr., man- 
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ager of the Royal Typewriter Co., who 
was the principal speaker, gave an ad- 
dress entitled, ““The New Look in Eco- 
nomics.” 


The German members of the team, 
about half of whom spoke English ad- 
equately, mingled with the SAM mem- 
bers during the social hour before the 
dinner. I heard a number of voluntary 
remarks from both Americans and Ger- 
mans about the good fellowship when 
the German team dispersed themselves 
among the regular SAM members for 
the dinner. The delegation listened to 
the speech through the use of head- 
phone instantaneous translation equip- 
ment such as those in operation in the 
United Nations General Assembly for 
rapid translation. Traveling with the 
group were two interpreters who were 
used to translate speeches and discus- 
sions and two Mutual Security agents 
from Washington. The group stayed for 
the question and answer period which 
lasted an hour after the regular meeting. 


The following day the group had an 
all day conference set up by SAM and 
a consulting firm of Greensboro. Fol- 
lowing an official welcome to the City 
of Greensboro by the Mayor Pro Tem 
and a talk by Dr. Lee Ubbelohde, a 
scientist from Germany who is working 
on a special research project for Burl- 
ington Mills, the business session con- 
vened, covering the principal areas of: 
(1) the human problems encountered 
in industrial engineering work; (2) the 
latest of the predetermined time sys- 
tems; and (3) statistical quality con- 
trol. 





SCHOOL ESTABLISHED 

Under the auspices principally of the 
Industrial Union of Turin, but with 
important assistance from the Univer- 
sity of Turin and the Polytechnical In- 
stitute, the Institute of Advanced Stud- 
ies in Organization and Management 
was inaugurated on January 16, 1953, 
at Turin, Italy. 

Impetus was given to its founding 
by discussions within the National Man- 
agement Council in 1951 and more par- 
ticularly, at a meeting in New York in 
June, 1952, conducted by the council 
where representatives of the European 


countries met with the heads of a large 
number of American Schools of Busi- 
ness. Professor Valetta and Engineer 
Olivetti, representing the Industrial 
Union, sent two representatives -to 
America to secure the services of six 
American professors to become the first 
teachers in the Institute. 


The group was comprised of the fol- 
lowing professors: C. A. Anderson, 
Pennsylvania State College; N. G. Bur- 
leigh, Amos Tuck School, Dartmouth 
College; T. P. Hubin, Fordham Univer- 
sity; M. J. Jucius, Ohio State Univer- 
sity; A. L. Seelye, University of Texas; 
and C. M. Williams, Harvard Graduate 
School of Business. Working with them 
was N. R. Miller who had participated 
in the Stanford Research Project. 

The entering class contained 85 stu- 
dents chosen from over 450 applicants. 
Of these about 60 were employed in 
industry and the rest were recent gradu- 
ates or are now attending the University 
or Polytechnical Institute. 


Each professor has had two or three 
Italian assistants who can read and 
write English but whose proficiency in 
conversation varies somewhat. These as- 
sistants have translated the American 
text material into Italian which has 
been furnished the students in mimeo- 
graphed form. They also interpret the 
discussion that takes place between the 
instructor and students. This takes time 
and destroys the spontaneity that might 
otherwise exist. The language barrier is 
a difficulty that could be helped some- 
what, if interpreters could be secured 
to make possible simultaneous transla- 
tion, but this situation will not be over- 
come until the Italians themselves are 
equipped to take over the instruction. 

The American instructors have found 
the work challenging, and sense a de- 
sire on the part of the Italian indus- 
trialists to have young men entering 
their businesses trained in American 
management, philosophy and methods. 
They themselves are anxious to acquire 
this same knowledge. A series of semi- 
nars conducted weekly by the Ameri- 
cans, from January to June, under the 
auspices of the Industrial Union, still 
continue to draw capacity audiences. * 
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Thursday 
Morning 
and 
Luncheon 


Speakers 


A CONFERENCE program is _ ideally 
structured when its subject matter 
treats of great needs and its speakers are 


tried-and-true specialists. Such a pro-, 


gram presents new solutions for all to 
take home and apply immediately to 
pressing problems. It provides, both 
during and between sessions, a univer- 
sity environment of _ specialization 
which, nevertheless, is forced to prove 
itself on a practical basis through the 
free interchange and cold evaluation of 
ideas, viewpoints and varied experiences 
among those in attendence. The knowl- 
edge and stimulation emanating from 
a well-programmed conference are an 
intensive education and a sparkplug- 
ging of motivation and drive that are 
good for the soul and excellent for the 
job back home. 

The Eighth Annual Time Study and 
Methods Conference, to be held at the 
Hotel Statler, New York City, on April 
16th and 17th, is constructed for the 
utmost in knowledge and stimulation. 
The program is a tribute to the mem- 
bers of the Conference Committees of 


Thursday 
Afternoon 
and 
Dinner 


Speakers 


W. W. Taylor 


H. G. Fromm 


Robert Levin 





Charles G. Herbruck 



















M. W. Mackenzie 


Preview Of The National Conferen 


SAM and ASME who worked arduously 
in selecting topics and securing spe- 
cialists to discuss those topics. The 
philosophy and techniques pertaining 
to methods, time study and costs will 
have an airing and analysis representa- 
tive of “years ahead” thinking and ap- 
plication. There will be material for 
all to assimilate and use profitably: lit- 
tle as well as big business; the execu- 
tive; the manager; the supervisor; the 
engineer; and the college senior about 
to make his mark in the competitive 
economy of our day. 

In arranging the content matter of 
the conference, the Committees pro- 
ceeded from four broad orientations: 
Modern Plant Technology, Sound Solu- 
tions To Practical Problems, Recent Re- 
search and Progress In Work Measure- 
ment. Each area is subdivided into its 
most dynamic application for authori- 
tative discussion and analysis. 

The subject, Modern Plant Technol- 
ogy, will cover “Production Planning 
and Layout,” “Methods and Measure- 
ment,” and “Incentive Management.” 





Joseph G. Gilland 





The most successful techniques of tie- 
in between physical workplace and 
optimum performance will be detailed 
and illustrated. Covering these topics 
will be H. G. Fromm, Johnson & John- 
son; Robert Levin, United Mills Corp.; 
and Charles G. Herbruck, The Lincoln 
Electric Company. Chairman of the Ses- 
sion will be Elles M. Derby, Manager, 
Management Education, Metropolitan 
Life Insurance Company, New York. 

Included under Sound Solutions To 
Practical Problems will be, “How Far 
Should Incentives Be Applied?”, “How 
to Reduce Time Study Grievances,” 
and ‘‘How to Control Production 
Costs.” The eternal triangle—produc- 
tivity, employee willingness and cost 
control—will be discussed by W. W. 
Taylor of the Cincinnati Milling Ma- 
chine Company; J. G. Gilland of the 
Packard Motor Car Company; and Phil 
Carroll, Professional Engineer, Maple- 
wood, N. J. Chairman will be Lawrence 
L. Parrish, Head of the Department of 
Industrial Administration, University of 
Connecticut, Storrs, Conn. 





Phil Carroll 


Lawrence A. Appley 
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Friday 
Morning 
and 
Luncheon 


Speakers 





William Langenberg 





L. A. Brouha, M.D. 


n Time Study And Methods 


The area of Recent Research will of- 
fer discussions on the following topics: 
“New Techniques In Productivity Meas- 
urement,” by William Langenberg of 
Johnson & Johnson; “Fatigue-——Measur- 
ing and Reducing It,” by L. A. Brouha, 
M.D., of E. I. du Pont de Nemours & 
Company; and “Contributions of Ex- 
perimental Psychology to Machine De- 
sign,” by Dr. Alphonse Chapanis of 
The Johns Hopkins University. Chair- 
ing this group will be Hugh Bogle, 
Supervisor, Management Engineering 
Consulting Section, E. I. du Pont de 
Nemours & Company, Wilmington, Del. 

Dr. Lillian M. Gilbreth, world-fam- 
ous industrial engineer and psycholo- 
gist, will preside over the Progress in 
Work Measurement Session on Friday 
afternoon. The three best known sys- 
tems—“Basic Motion Time Study,” 
‘““Methods-Time Measurement,” and 
“Work-Factor,” will be explained and 
discussed by Gerald B. Bailey, J. D. 
Woods & Gordon, Inc.; Andrews M. 
Lang, MTM Association for Standards 
and Research; and Dickey Dyer, The 


Friday 
Afternoon 
Speakers 


Gerald B. Bailey 
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Work-Factor Company. For the first 
time since their inception, these three 
most recent developments in time study 
practice will meet on common ground 
for analysis. 

At the Thursday Luncheon, Ralph 
Presgrave, Vice-President, J. D. Woods 
& Gordon, Ltd., Toronto, Canada 
will introduce M. W. Mackenzie who 
will discuss “Canada’s Prosperity and 
The United States.” Mr. Mackenzie is 
Executive Vice-President, Canadian 
Chemical & Cellulose Company, Ltd., 
Montreal, Quebec. The Thursday Din- 
ner Session will be graced by Lawrence 
A. Appley, President, American Man- 
agement Association, New York, who 
will talk on the topic, “Managing for 
More.” Mr. Appley will be introduced 
by Edward W. Jochim, National Presi- 
dent of SAM, and General Manager, 
Personal Products Corp., Chicago, Ill. 
At the Friday Luncheon, a treat is in 
store for industrial engineers who are 
interested in learning practical ways to 
swiftly advance themselves in responsi- 
bility, leadership and financial income. 





Andrews M. Lang 





Dr. A. Chapanis 








a 


Harold F. Smiddy 


Harold F. Smiddy, Vice-President of 
General Electric Company, New York, 
will discuss the subject, “Horizons for 
Industrial Engineers.” He will be intro- 
duced by Paul J. MaeClutcheon, Chief 
Industrial Engineer, The Nestle Com- 
pany, Inc., Fulton, N. Y. 


The Conference Keynote Address will 
be delivered by the Conference Chair- 
man, Frederick W. Hornbruch, Jr., 
Chief Engineer, Rath & Strong, Inc., 
Boston, Mass. The Summation and Con- 
ference Closing Speech will be made by 
Edward W. Jochim, SAM National 


President. 


SAM and the Management Division 
of ASME feel fortunate in having been 
able to bring together such an illustri- 
ous group of authorities in the vital 
subject matter presented for analyses 
and discussion. There is every reason 
to trust that the cause of greater stand- 
ards of living through greater produc- 
tivity will be well served by this Con- 
ference. 





4A 


Edward W. Jochim 


Dickey Dyer 
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TIMESTUDY 


Standard Data’ 


By PHIL CARROLL 


Six advantages of the standard data method. 


A» ouR efforts in the field of indus- 

trial engineering are directed to- 
ward improving productivity. We urge 
the standardization of products and 
methods. We work toward the simplest 
and minimum of motions. We strive to 
eliminate all waste time. We scream 
when we see people doing any kind of 
rework. Then tell me why do we per- 
sist in what I call “rate setting.” Why 
do we time the same elements of work 
over and over again? 


Apparently, the majority of timestudy 
men contradict every rule in their book 
in doing their own work. They go about 
setting a time standard as though it 
were a special order. They set up for 
their timestudy as if there were only 
one piece on the order.- 


They work out the method for that 
one operation as if it were the only one 
performed in the shop. They timestudy 
a few cycles and set a “rate” with a 
finality that suggests either they never 
expect to see the operation again or 
they know it will continue that way 
without ever changing. We know per- 
fectly well that none of these implica- 
tions is true. Then why don’t we take 
some of our own medicine and utilize 
some more efficient methods in our 
timestudy work? Why don’t we utilize 
the standard method to set work stand- 
ards? 


MAIN ADVANTAGES 


To begin with, the standard data 
method is much the cheaper way. It is 
about one seventh as costly, according 
to the one check I’ve been able to make. 
And that bears on the direct cost per 
standard. Regarding the relative indi- 
rect costs of squabbling, I have no 
figures. However, we do know that in- 
dividually set “rates” must have more 
potential grievances in them. Much of 


*This paper was presented before the 1952 
Management Conference of the University of 
Connecticut. 


22 


HIGHLIGHTS ON THE AUTHOR 


Phil Carroll, engineer, author, lec- 
turer and consultant, is well known 
to ADVANCED MANAGEMENT 
readers. He received the Gilbreth 
Medal for 1950. He is the author 
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study Data," and "How to Con- 
trol Production Costs." 





this is overcome by the inherent con- 
sistency of standard data. In this vein 
of complaints, you can reduce those of 
the “lost opportunity” type because you 
can increase your incentive coverage 
with data. 

You know already about these and 
similar advantages. So if I am to add 
anything worthwhile, I must develop 
some other angles. Six seem important 
enough to discuss briefly. All of these 
are obvious but you may not have 
thought of them. 


BETTER TIMESTUDY 


The first is that you must take better 
timestudies if you are to build standard 
data. Now don’t take that as an insult. 
It’s only an illustration of the common 
saying “what we don’t know won’t hurt 
us.” Those who use the “rate setting” 
method simply don’t know that their 
timestudies are poor. They are defective 
in two or three ways. First, they con- 
tain errors in rating. Second, they lack 
correct element break down. The third 
is part of the second. But I want to 
emphasize this variation separately be- 
cause it bears on one of the major 
points I’ll talk about later. Here, the 
third factor in timestudy is the burying 
of irregular work content in our so- 
called elements. 

These three variables in the isolated 
timestudy remain undiscovered in the 
“rate setting” process. You won’t find 
them unless you make comparisons, 
When you begin to compare element 


standards, you have stepped over the 
line into the data method. 


Comparison of element standards js 
the basic step in the standard data 
method. It is this phase that brings out 
the variations. They show up more no. 
ticeably when you plot curves of your 
variable elements. I liken the plotting, 
and analysis that goes with it, to a go. 
no go gauge. Will your element stand. 
ards fit the gauge? Experience says, 
“No.” Take an everyday analogy. How 
could a man in the shop make two or 
more pieces of the same diameter with- 
out some measuring device? If he had 
calipers, but kept them in his tool box, 
how would he get the diameters to the 
same size? If he used his calipers, he 
could make all his pieces alike. But if 
he had no scale, they might be 6” in 
diameter instead of 4” or some other 
desired size. 

From this shop example, you can 
see that you can’t tell where you are 
without comparison. And you might 
think of the caliper as the measure of 
element content. The scale could be 
analogous to your performance rating. 
But you must use both to make pieces 
alike. I will go a step further and say, 
“In my opinion, a timestudy man is not 
qualified until he has proven that his 
results will plot.” 


FOOLED JUDGMENT 

Notice I have not used the word ac 
curate. I purposely chose caliper and 
scale to illustrate my point. Let’s take 
another look at our scale. In the first 
place, none of us considers it a preci 
sion measuring instrument. But its ba- 
sic measure is exactly the same as that 
used in our most precise measuring 
tools. Yet, where did we get the inch? 
Who says it’s an inch? According to 
hearsay, our inch is the length of some 
ancient king’s thumb from the joint to 
the tip. Purely arbitrary! I’ve heard it 
said that he chose the length to settle 
a dispute. 
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In our language, the rating scale can 
be based on an inch more or less ac- 
cording to our relax factors and our 
incentive plan. But you must use some 
scale to get element standards that will 
compare. In addition, you must have 
the same work content in your elements 
being compared. 

At this point, [ want to summarize 
my second distinctive value of the 
standard data method. You will agree 
that comparisons of things in motion 
require some common denominator like 
miles per hour or feet per second. Fur- 
ther, you will admit that you must find 
ways to gauge both distance and time. 
If the distance is fixed you can deter- 
mine who wins a race with photos, 
watches or breaking a tape. 

With stop-watches, usually several 
people time a race to get pooled results. 
That’s because judgment enters the 
process. With performance rating, you 
have the same conditions. You have a 
normal pace like 60 units per hour or 
100% and are trying to apply that 
measure to some unknown pace. Your 
only means of application is judgment. 
And in many “rate setting” departments 
that judgment isn’t even trained. 


Such “rate setters” would be forced 
into some kind of training if they tried 
to build data. With trained rating, you 
still have the variations. But again, like 
our diameters in the shop, these should 
fall within tolerance limits. When you 
have these conditions, I believe you get 
the closest to accuracy through the 
pooled judgments inherent: in the data 
process. 

In simple language, I describe stand- 
ard data as the summarized results of 
many timestudies taken of many people 
by several observers. My suggested min- 
imum of several is three. Obviously, 
more than three will add to your pool- 
ing affects in proportion. This is a most 
important advantage of the data 
method. 


FAIR MEASURE OF SKILL 

In this pooled approach, you derive 
another benefit that is my third point 
of emphasis. It also grows out of the 
method. It is what I call “the definition 
of normal skill.” Actually, it is not a 
definition. It is more of a measure. 

To start off, you know that job evalu- 
ation descriptions do not define normal 
skill. My guess is that they never will. 
Yet, we must go on hiring, training, 
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paying and promoting people. We say 
promotions are “based on ability.” But 
what is the yardstick? We say some- 
body earns too little or too much on in- 
centive. How do we know? 


Part of the too much or too little 
must be answered by rating. Is our rat- 
ing correct? How is the person working 
in terms of our rating? 

Mixed in this “working” is the fac- 
tor of skill. Skill here excludes all 
forms of speed and refers to reduction 
of thinking, motion and elements. This 
aptitude for doing work with less mo- 
tion varies with people. You see it when 
you study several doing like work. We 
say, “Everyone uses a different meth- 
od.’’ They do and they will, in my 
opinion, regardless of how you plan 
the work and train for uniformity. 


Now the question is, “What method 
or skill should we expect of the normal 
qualified person? What elements should 
be allowed for in the standard?” Again, 
this is best answered, I think, by the 
pooled comparison of multiple studies. 
My belief is that we get the fairest 
“definition” of normal skill by the 
standard data method. If that is so, 
then standards based on data more fair- 
ly compensate for skills above those 
paid for in the base rate. 


STANDARD METHODS 


There is another angle to standards 
for method. This one is exceedingly 
important in cost controls. I’m so con- 
cerned about these uses of time stand- 
ards that I’ve written a whole book on 
the subject.? 

As an extension, you might say, of 
method standards for the employees, 
you need method standards for your 
company. These are a necessary founda- 
tion for correct cost control denomina- 
tors. The easiest way I can explain de- 
nominator is to say your time standards 
must be equivalent to good pieces pro- 
duced. 

Take a simple example. Suppose you 
turn out parts on two different ma- 
chines. One is faster than the other. 
Just a shade away from this is another 
example. You have two parts almost 
alike. One is made in large lots. You 
have a jig for drilling. The other is 
produced in small lots so you can’t af- 
ford a jig. 


1 Carroll, Phil. How to Control Production 
Costs, McGraw-Hill Book Co., New York, 
N. Y., 1953. 


If your standard times include these 
“inefficiencies,” then you do not have a 
common denominator. If your standard 
is 2.0 min. on the fast machine and 4.0 
min. on the slow one, you get only two 
pieces, not three for a cost of 6.0 min. 
Therefore, if you seek a correct cost 
denominator, you must show your 
“pure” standard as 2.0 min. in both 
cases. Let me put it the other way 
round. You would set the standard as 
2.0 min. if you were setting it from a 
blue print before the job went in the 
shop. 


COVERAGE OF IRREGULARITIES 


These “standard methods” are a nec- 
essary part of setting standards in ad- 
vance for job shop work measurement. 
But don’t miss the important contribu- 
tion they make to sound work measure- 
ment cost controls. 


Now think of this from a different 
slant—mentioned earlier in connection 
with better timestudy. You would expect 
to get different watch readings or stand- 
ards for different amounts of work. 
Walking 3’ would be more than 2’. 
Drilling 1144” would be more than 
114”. These variations are easily seen. 
That is because first, they are relatively 
large and second, I show them in num- 
bers. 

These same variations, often smaller 
in amounts, are in many elements we 
observe. Should we expect that element 
standards for unlike work content will 
plot? How do we know they are unlike 
if we don’t plot them? Should we bury 
averaged conditions in our element 
standards? How broad should our aver- 
ages be? How will we correct standards 
when we improve our average condi- 
tions? All this is by way of saying, 
“You can’t compare horses and apples. 
You would have to better define your 
element content in order to build up 
good standard data.” 


To do so, you would have to have 
a “standard method” in mind. Now go 
on a step and assume standards for cut- 
ting speed and feed, thickness of stock, 
quantity in a box and hundreds of 
others. 

In trying to make my fifth point, I'll 
carry on with this same phase of “stand- 
ard method.” Let me emphasize it fur- 
ther with common practice. Suppose, 
for instance, that your standard stock 
allowance was 14” on a small cast- 
ing. You get a call from the shop. 
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“This lot of castings is way oversize.” 
So you take a look. You find there is 
4” to come off. If you set a “tem- 
porary standard” that includes the ex- 
tra stock, you have destroyed the cor- 
rectness of your cost denominator. Your 
cost department will apply overhead to 
that extra 14” of stock. It was wasted 
labor. It can’t earn any overhead. And 
because you called it “direct labor”, 
they charge overhead to it and thereby 
fail to charge that much overhead to 
your good production. 

Of course, your mechanic should be 
allowed for any extra work he is re- 
quired to do. But the extra work is in- 
direct labor or overhead. However, my 
fifth point is that you can much more 
easily and quickly set standards for 
extras by the data method. As a result, 
you can greatly increase your coverage. 
I say greatly because “rate setting” cov- 
erage often bogs down around 40% of 
the total work time that is on standard. 
You should attain 95% or better. 

Now for my sixth and most important 
phase. Management’s most difficult task 


is looking into the future. I call it “crys- 
tal ball gazing.” Decisions must be 
made. Frequently, there are no facts. 
Often, there can be no facts until we’ve 
gone through the period. Here, standard 
data can make its most valuable contri- 
bution. You can use it to predict the 
answers to many questions. These ques- 
tions may not be the ones of greatest 
concern. I’m sure they are not. But to 
the extent you can answer some ques- 
tions with facts, you reduce the load. 
Also you cut down the costs of “guess- 
timates.” 

With sound standard data, you can 
predict costs and savings to result from 
almost every kind of proposed manufac- 
turing change. You can foretell the 
probable saving to be made with pro- 
posals for new equipment. You can 
figure the savings likely to result from 
changes in product design. 

You can work up probable costs for 
pricing new work. We call this estimat- 
ing. And when you can help your com- 
pany determine ahead of time what 
their profit opportunities are in a new 
product they propose to bring out, 


you re near tops in estimating. 

These are some of the important 
phases of standard data we seem to 
overlook. We get ourselves so involved 
in day-to-day standard setting that we 
are apt to forget the rest of our job. 

I’m not minimizing the importance 
of setting work standards. As a matter 
of fact my experience shows that we 
only half do that part of our jobs. We 
must have standards on all operations, 
Also, we must have satisfactory incen- 
tive earnings on those standards. With- 
out both, predictions can not come out 
right more than a fraction of the time. 

My emphasis is not that we should 
neglect this basic function. It is that we 
should not only do it better but we 
should go way beyond it. We should 
improve our timestudy skills. One way 
is to utilize the standard data method 
to its ultimate. It affords ways to do 
both better timestudy work and much 
more of it. This has a selfish angle too. 
As I put it, “We are not entitled to a 
nickel more in pay until either we de- 
liver more pieces or a higher skill.” * 





Now HAuvailalle.... 


Reprints of the most discussed past and current ADVANCED MANAGEMENT 
articles may be ordered for only 25 cents each, or five for $1.00. 


51. Keynote for Management- Industry 
Partnership, by Thomas H. Carroll, 
Dean, School of Business Administration, 
University of North Carolina. 


Executive Development Through Col- 
leges and Universities, by Earl G. 
Planty, Executive Counselor, Johnson & 
Johnson; Dr. C. K. Beach, Professor of 
Industrial Education, Cornell University 
and Gordon Van Ark, Division Manager, 
Personnel Development, General Foods 








Order Coupon 


Corporation. 


56. Communications—What Are Employ- 
ees Really Interested In, by Peter F. 


Drucker, Industrial Economist. 


Wartime Lessons in Wage Adminis- 
tration, by Canby Balderston, Dean, 
Wharton School of Finance and Com- 
merce, University of Pennsylvania, and 
Former Assistant Chief, Civilian Person- 
nel Branch, Industrial Personnel Division, 
Army Service Forces. 


61. 








1 
SOCIETY FOR ADVANCEMENT OF MANAGEMENT 
411 Fifth Avenue - New York 16, N. Y. 1 
Please send ............ copies of the following reprints: 
Numbers ........ ee eae aera peer a daa Bad ao, ageanen sate aye ae ; 
AT 25 CENTS EACH — OR FIVE FOR $1 
Enclosed find check (or money order) for $.................... 
ia hia Oa esd tei ad is daitacsacliah Bibivnedestink cuss Shesisinnceereie 
i a a i ci dacsiiosarc chav ovo skaiasin ious H 
i 
A AE Od ORE PO SO OR 
| am a member of S.A.M. 02.0.0... 4/53 | 
1 





24 


64. Efficient Planning for Budgeting, by 
Charles C. James, Associate Counsellor, 
Stevenson, Jordan & Harrison, Inc. 


71. Size and Effectiveness—An Adminis- 
trative View, by Howard K. Hyde, 


Department of Defense, Washington. 


75. The Front Line Supervisor, by George 


R. Northrup, Field Engineer, Monsanto 
Chemical Co. 


Getting Effective Leadership In The 
Industrial Organization, by Douglas 
McGregor, Industrial Relations Section, 
Massachusetts Institute of Technology. 


The Basis of the Flexible and the 
Variable Budget in an Expanding 
Economy, by Charles C. James, Asso- 
ciate Counsellor, Stevenson, Jordan & 
Harrison, Inc. 


How To Apply Statistical Cost Con- 
trol To Labor Costs, by John Evanko, 
Jr., Time Study Engineer, Cost Esti- 
mator, Weston Electric Instrument Cor- 
poration. 


77. 


78. 


79. 


80. Employee Dynamics and Engineering 
Technology, by Roger M. Bellows, edu- 


cator, consultant and author. 


Engineering The Invisible, by H. H. 


Carey, Management Consultant, Phila., 
Pa. 


83. 


ADVANCED MANAGEMENT 


PLAN 








Ir 


4 
T 
belie 
quest 
plan 
be c 
res} 
of al 
Ce 
all : 
own 
capi 
men 
serv 
for 
est 1 
chas 
hi 
pris 
actu 
sur 
on 
the 
dec: 
this 
ET 
mal 
pre 
van 
tor: 


side 


do. 


mo 
C01 
Wo 
Pu 
the 
ha 


In 
tu 


th 





ortant 
‘m to 
olved 
at we 
ob. 

‘tance 
natter 
it we 
3. We 
tions, 
ncen- 
With- 
e€ out 
time. 
10uld 
at we 
it we 
1ould 
way 
sthod 
o do 
much 
» too. 
to a 


e de- 
1. 


g. by 
sellor, 


ninis- 
Hyde, 


on. 


eorge 
santo 


n The 
puglas 
ction, 
ology. 
i the 
nding 
Asso- 
lian & 


Con- 
ranko, 
Esti- 
Cor- 


ering 
edu- 


4. H. 


Phila, 


ENT 





PLANNING 





Increased Efficiency Through Production Planning 


By D. B. KIRK 


How the Chambers Works at duPont carries on 


- DISCUSSING “Increased Efficiency 
Through Production Planning,” | 


should 


For 


believe we first consider this 


question: what purpose do we 
plan? This is a question which should 
be constantly kept in mind by those 
responsible for planning the operations 
of any business. 

Certainly we must plan for the over- 
all success of the enterprise—for the 


owners of the business who risk their 


| capital for a fair return on their invest- 


ment—for the employees who give their 
for and salaries-—and 


for the customers who deserve the full- 


services wages 


est measure of value from products pur- 
chased. 

In our American system of free enter- 
prise, the profit motive is paramount; 
actually the justification for and the 
survival of the enterprise depends up- 
on that motive. Planning can provide 
the necessary information upon which 
decisions are based that make possible 
this profit. 

Production planning is primarily a 
management function and should mean 
pre-planning or the formulating in ad- 
vance of all the various industrial fac- 
tors vital to production. It must con- 
sider in advance the proper use of men, 
materials and machines and must estab- 
lish the manufacturing techniques to 
be used. It determines what must be 
done as well as where and how to do it. 

Broadly speaking, planning involves 
more than production control; it is the 
combined effort of many departments 
working toward a common goal. The 
Purchasing Department must see that 
the raw materials and supplies are on 
hand. The Maintenance Department 
must have the machines and equipment 
in proper working order. The Manufac- 
turing Department must make sure that 
the equipment, manpower and tools are 
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planning for production. 
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available, and transportation must sup- 
ply the raw and essential materials and 
remove the finished product to storage. 


DEVELOPMENT 


It may be of interest to review briefly 
the development of planning techniques. 
Some years ago a Manufacturing De- 
partment consisted of a superintendent, 
and several section foremen, together 
with the necessary clerks. The superin- 
tendent would issue the orders and in- 
structions for the work to proceed, de- 
pending on his organization to keep the 
proper flow of operations, so that the 
product would be completed on time 
and, he hoped, at a cost that would re- 
turn a profit to the company. As manu- 
facturing units became larger and more 
complex it became increasingly difficult 
for this system to function. As a conse- 
quence, the next phase in this develop- 
ment was the establishment of a plan- 
ning section whose function was to re- 
lieve the direct supervision of the re- 
sponsibility of production control. 
Schedules would be made out and ex- 
pediters set up to follow the work 
through the processing cycle. The ex- 
pediters would correct and adjust bot- 
tlenecks and would remove difficulties 
that arise. Although this procedure was 
an improvement over the old, it still 


did not, in many cases, plan for the 
elimination of difficulties before they 
occurred, nor did it give much thought 
to improving the methods of manufac- 
turing; this was usually the prerogative 
of those responsible for doing the work 
and in most cases based solely on past 
experience. To this point in the evolu- 
tion of planning, very little thought or 
effort was made to pre-plan, to pre- 
analyze or to pre-determine the desired 
results. The next step and one which is 
being rapidly developed today is the 
establishment of staff groups, made up 
of special talents to assist the line or- 
ganization, to effectively and efficiently 
manage and control all phases of the 
production. At this time engineering 
principles in the form of recorded data 
of proven background entered the field 
of production planning. These princi- 
ples are time and motion study, methods 
analysis, work simplification and others. 
For the first time those responsible for 
production had available information, 
validated by established facts, on which 
to base their decisions; these have 
proved far superior to the use of their 
past experience. 

The phase of Production Planning 
which we shall discuss is the establish- 
ing of the proper sequence of opera- 
tions and the necessary controls for their 
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completion, that will cause each opera- 
tion to be performed in a stipulated 
manner at a designated time for an ac- 
ceptable cost. This is usually a major 
responsibility of the operating depart- 
ment, frequently assisted by staff groups 
such as a Methods and Standards 
Group. 


METHODS AND STANDARDS 

A Methods and Standards Group con- 
tributes to increased efficiency by de- 
veloping the information and controls 
necessary for proper planning. Such in- 
formation will, to a large extent, de- 
pend upon the industry in question and 
the product to be manufactured. In a 
continuous process industry where the 
raw materials enter one end of the fac- 
tory and flow through in a steady 
stream, the required tools, their refine- 
ment and use will vary from the multi- 
product industry, and this again will 
vary, when planning for service activity 
such as plant maintenance. However, | 
shall present a few broad requirements 
which I believe are common to good 
planning regardless of industry or 
product. 


1. Trained personnel—certainly you 
must have the correct number of quali- 
fied operators and supervisors trained 
in all the aspects of the job at hand and 
capable of handling the machinery and 
equipment in a safe and efficient man- 
ner. 

2. The most efficient method or se- 
quence of operations to do the job 
should be developed. 

3. Operating instructions, preferably 
written, should be developed and issued 
to all concerned. 

4. Machine output or equipment ca- 
pacity must be known. 

5. Routing and scheduling procedures 


should be defined. 


6. Inventory records of raw and es- 
sential materials must be accurately 
maintained on a current basis. 


7. Standard time values for each of 
the operations of the cycle must be de- 
termined. 


Keeping these basic requirements in 
mind, I shall outline to you the activity 
of this Group at the Chambers Works 
of the duPont Company. But first I 
would like to acquaint you with our 
Plant. 

The Chambers Works and Associated 


Units is a large Chemical Plant normal- 
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ly employing approximately 7,000 peo- 
ple. Here are produced some 3,000 or- 
ganic chemical products, with opera- 
tions varying from the continuous proc- 
ess type to the batch process or job lot 
type. This Works occupies an area of 
about 460 acres, containing some 550 
separate buildings. The transportation 
of essential materials and finished prod- 
ucts involves the use of some 10 miles 
of roads, 14 miles of standard gauge 
railroad track and 12 miles of narrow 
gauge track. The Chambers Works 
proper is composed of two large gen- 
eral production departments. To service 
these manufacturing areas there are five 
other departments; namely, Engineer- 
ing, Stores and Transport, Accounting, 
Employee Relations and Development. 
Also located at the Chambers Works 
and known as the Associated Units are 
four large Technical and Research Lab- 
oratories and a Chambers Works Con- 
struction Department. 

The Methods and Standards Division, 
which I represent, is a division of the 
Employee Relations Department. This 
division has five major phases of ac- 
tivity; namely, Production Methods and 
Standards, Engineering Methods and 
Standards, Special Methods Studies, 
Control, and Work Simplification Train- 
ing. With the exception of Work Sim- 
plification Training which operates on 
a scheduled conference basis, these ac- 
tivities are integrated with the staff and 
line organization of the Plant by as- 
signed key Methods and Standards En- 
gineers who are set up to coordinate the 
Methods and Standards Program of the 
various general plant areas. 

This program has the following gen- 
eral objectives: 

1. To develop improved methods of 
doing work, 

2. To provide labor standards for la- 
bor cost control, and 

3. To provide incentive for increased 
labor productivity. 


WORK SIMPLIFICATION 

In recent years with labor and mate- 
rial costs rising and selling prices fixed 
by competition or by control, it has 
been important that cost reduction pro- 
grams be emphasized to keep plants in 
a competitive position. 

In our plant, production planning 
and cost reduction is a line organization 
responsibility. In order to assist line 
organization to carry out its responsi- 
bility for, improvement of work meth- 


ods, a Work Simplification Training 
Program has been instituted. This pro. 
gram is based on the principles and 
techniques developed by A. H. Mogen. 
sen some years ago, with which many 
of you are familiar. 

We define Work Simplification as the 
systematic application of common sense 
to find easier and better ways of doing 
work. The objective of our program is 
long-range and is not satisfied by the 
accomplishments resulting from _ the 
jobs studied during training. The pro- 
gram is designed to enlist the coopera- 
tion of all employees in improving 
work methods, and emphasis is placed 
on better planning to reduce costs by 
doing more with what we already have. 
Each person is trained to develop time 
and labor savings methods and to put 
that thinking into operation. Our Work 
Simplification Training Program fur- 
nishes supervision with a simple form- 
ula for analyzing jobs and making im- 
provements. 

Methods Engineers are assigned full- 
time to training plant supervision in 
Work Simplification techniques, and 
they hold classes of from eight to ten 
persons. The full-time Methods Engi- 
neers help the members of the classes 
to study their jobs. The training pro- 
gram is designed to assist line organiza- 
tion in developing a questioning atti- 
tude on the part of supervisors and 
foremen, and gives them a method for 
exploring the steps of any job to de- 
termine if they can be eliminated, com- 
bined and simplified. This training 
period consists of six two-hour sessions 
spaced at weekly intervals. The trainee 
selects his own jobs and_ proceeds 
through the steps of the program, un- 
der the direction of the Methods Engi- 
neers. He uses Work Simplification 
principles and techniques, such as flow 
charts, flow diagrams, multiple-activity 
charts, work distribution sets and mullti- 
column charts. The program recognizes 
that resistance to change and resent- 
ment of criticism are great obstacles to 
progress, and it shows ways of getting 
acceptance of new ideas. 

After the trainee has received his 12 
hours of training and returns to his 
area, he first completes his initial proj- 
ect selected for study during the pro- 
gram. Upon completion of this project. 
he then begins looking around for other 
jobs to study. He does this because each 
area within the plant has an organized 
cost reduction program. Each foreman, 
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supervisor, and other key salary per- 
sonne! is, on a systematic basis, ex- 
pected to and does select jobs to study 
for improvement. The follow-up pro- 
gram in the areas are a line organiza- 
tion responsibility. 

The general pattern for job improve- 
ment includes the following key points: 


1. Select a job to study. 

2. Break down the job into elements, 
using a flow process chart. 

3. Question the job and each detail 
of the job: 

(a) develop a five step question 
approach - what - when - 
where - who - why. 

4. Develop a solution or improved 
method: 

(a) eliminate - combine - change 
sequence - simplify. 

5. Look for the safety hazard spots. 


6. Put the improvement into effect. 


LABOR MEASUREMENT 

In my opinion, labor measurement 
based on time study is a pre-requisite 
when planning for the effective use of 
labor. In fact, in order to establish la- 
bor standards many other factors of the 
business are made known, such as: 
methods of operation, equipment ca- 
pacity and utilization, dovetailing of 
operation for proper sequence, loss of 
time due to bottlenecks and reasons for 
equipment downtime. Actually a study 
for the labor requirement of a job, by 
necessity, is a review of the entire plan- 
ning program. It will expose any inher- 
ent weaknesses, and through analysis 
will materially aid those responsible 
for the efficient processing of the 
product. 

We might list a few specific advan- 
tages to be derived by the use of labor 
measurement in production planning as 
follows: 


1. It will establish the content of a 
fair day’s work, or what should normal- 
ly be expected from each individual for 
his day’s pay. It is then a goal which su- 
pervision should expect for money 
spent. 

2. It will serve as a yardstick and 
when correctly established, supervision 
may schedule their men’s activity ac- 
cordingly. It permits scheduling the 
day’s work with a minimum of lost 
time between jobs. 

3. It is a basis by which to establish 
and evaluate the proper methods of do- 
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ing work. We might know of alternate 
ways of doing the same job, but without 
a yardstick, how do we know which is 
the most economical? 


4. It is a basis by which to forecast 
labor requirements and establish stand- 
ard crews, when the workload is known. 

5. It is a basis on which to forecast 
labor costs in advance or to quote 
prices for services rendered. 


At the Chambers Works, labor stand- 
ards are used in conjunction with a 
wage incentive plan. Standards are de- 
veloped for jobs, and employees are re- 
munerated over base pay, for attain- 
ment of a performance better than nor- 
mal. It is generally agreed that stand- 
ards reach their maximum of usefulness 
when associated with an incentive plan. 
They can, however, when used alone, 
increase the performance of a depart- 
ment substantially. So, except for de- 
sree, standards without the incentive 
plan can materially reduce and control 
production and service costs through 
planning. 

At our Plant, labor standards have 
been developed for production em- 
ployees, maintenance mechanics, lab- 
oratory technicians, stores and transport 
personnel and construction employees. 
These include all of our wage roll peo- 
ple, with the exception of those engaged 
in office and clerical activity. Except 
for Maintenance and Construction, our 
labor measurement is developed in 
terms of units of work per 100 pounds 
of production for each of the 3,000 
products manufactured. The make-up 
of these standards involves the use of 
some 17,000 individual unit labor 
standards and an infinite number of 
work elements. This is the best method 
we know by which to forecast the neces- 
sary operating labor for any given 
make up of production, or the proper 
planning of activity for efficient labor 
utilization. Labor measurement serves 
as a basis on which to distribute oper- 
ating labor costs between products be- 
ing produced concurrently in any given 
operating building. It also establishes 
operating labor cost standards, on a 
uniform basis, between the different 
operating units or areas. Only in this 
way can labor cost efficiencies between 
production areas be made on a com- 
parable basis. 

Finally, labor measurement is used 
to provide a basis for financial incen- 
tive for increased labor productivity. 





We have, at present, about 180 separate 
wage incentive installations. The aver- 
age incentive earnings amount to ap- 
proximately 15% of the base wage roll 
for those covered by the plan. Produc- 
tivity per man hour has increased from 
35% to 50% above the levels obtained 
prior to the establishment of labor 
measurement and the use of incentive. 

I shall give you a typical example of 
how one of our production units em- 
ploys labor measurement in its produc- 
tion planning. This area produces ap- 
proximately 600 different products dur. 
ing a year and, in any one given month, 
may produce as many as 200. The area 
supervisor, as well as all others, re- 
ceives forecasted production schedules 
well in advance of actual production. 
He receives a yearly forecast which lists 
by products the expected tonnage for 
the coming year. In addition, he re- 
ceives a monthly forecast which states 
the actual requirements for the coming 
month. By the use of labor measure- 
ment, he determines the crew size neces- 
sary to manufacture the desired produc- 
tion. For final scheduling, labor stand- 
ards on a weekly, daily and sometimes 
individual basis are used to insure 
proper dovetailing of operations, com- 
plete equipment utilization and effective 
use of labor. He uses the labor measuree 
ment to establish operating labor cost 
standards, and for labor cost distribu: 
tion in pricing out the cost of produc: 
tion per product. The standards are 
further used as a basis for incentive 
premium to the operators for perform: 
ance above normal. By using standards 
in this way, in the area, operating labor 
costs have been reduced over 30%. 

The Supervisor in charge of this pro- 
duction unit recently told me that be- 
fore he had labor standards available 
to him, he thought he knew what a 
day’s work was and that his operators 
were effectively busy. He further stated 
quite frankly that, since using labor 
measurement for production planning 
and cost control, he is convinced that 
he could not operate his plant efficient- 
ly, labor costs wise without these. It 
is impossible for him and his super: 
vision to know the content of a day’s 
work in a multi-product unit. 


MAINTENANCE & CONSTRUCTION 

At the Chambers Works there are ap- 
proximately 900 mechanics engaging in 
minor construction work and mainte- 
nance of the operating facilities. 
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We have found that the pre-analysis 
plan for maintenance and construction 
jobs of 16 hours and over is a practical 
approach to controlling maintenance 
and construction cost. Pre-analysis, to 
us, means to pre-determine the proper 
method for doing a job and to establish 
the labor cost prior to the start of the 
job. We find that pre-analysis of main- 
tenance and construction work will ac- 
complish the following: 


1. Assist In Determining The Proper 
Method For Doing A Job 

This is accomplished by requiring En- 
gineering Supervision and Methods and 
Standards personnel to visit the job 
site, prior to the start of the job, to 
determine the safe, practical and eco- 
nomical method for doing the job. 


2. Aid In Planning And Scheduling 
The Job 


Since it is a requirement for both En- 
gineering Supervision and a Methods 
and Standards Engineer to visit the site, 
a maximum of pre-planning occurs. 
After the job standard has been estab- 
lished by the Methods and Standards 
Engineer, a manpower requirement 
sheet is furnished to all Engineering 
Supervision involved, giving in se- 
quence an outline of each craft’s work 
and the estimated hours allowed to com- 
plete the work. 


3. Provide A Standard Time By 
Which Performance Can Be Meas- 


ured 


Job standards are developed by the 
application of basic labor standards 
established from time study. 


4. Gives Craftsmen Working On A 
Job A Feeling Of Achievement By 
Meeting Or Bettering The Goal 
Standard. 


START-UP PROGRAM 


Another tool designed for better 
planning is what we call a start-up as- 
sistance program, which is a planned 
approach in analyzing layout, establish- 
ing standards, planning, scheduling and 
coordinating completion of construc- 
tion, testing of equipment, training of 
personnel and putting equipment into 
operation. The object being, to organize 
plant start-up so that operating effec- 
tiveness from the beginning will reflect 
minimum operating cost, based on pre- 
determined standards of operation. 

A start-up program is fundamentally 
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based on the development of equipment 
layout charts, operating procedure man- 
ual and process flow diagrams. Man and 
machine charts are prepared to show 
estimated manpower requirements and 
job assignments. Operating manuals, 
training information, schedules for 
training and placement of personnel, 
schedules for testing equipment and 
initial production schedules for opera- 
tions and maintenance are also pre- 
pared. Essential standards are developed 
for yields, quality, labor and special 
safety features. 

A start-up program may be expected 
to: 


1. Establish manpower requirements 
and assign proper work loads to each 
man, 


2. Assist in developing improvements 
in design and layout, 

3. Reduce material handling costs, 

4. Allow for effective space utiliza- 
tion, 

5. Provide for a continuous flow of 
work, 

6. Eliminate the hiring of excess per- 
sonnel for the plant start-up by the 
establishment of standard crews, 


7. Reduce the cost of training, and 


8. Facilitate reaching optimum oper- 
ating effectiveness at a very early stage. 


Experience has shown that in most 
cases, when starting new facilities, op- 
erating difficulties create delays which 
tend to lower the production rate, cause 
higher labor costs and, in general, de- 
crease the efficiency of the starting unit. 

By planning for all foreseeable pro- 
duction elements in an orderly fashion, 
prior to start-up, supervision can give 
full attention to the unknown elements 
during start-up. Experience has shown 
that, with this planning and training 
program, savings will result from the 
elimination of excess operating mainte- 
nance, laboratory and office labor. Al- 
so, additional profit can be attained by 
reaching production capacity sooner 
with reduced training costs. Such or- 
ganized programs have been used at 
the Ghambers Works and elsewhere in 
the Company. We believe that, by start- 
ing an operation with the proper size 
crew, thus eliminating force reduction 
at a later date, labor grievances are pre- 
vented. 

Chambers Works experience has 
shown that the average time required to 


reach a normal labor effectiveness is 
28 months after the start-up of a new 
facility. With the use of a start-up as. 
sistance program, this time interval has 
been closed to about 15 to 18 months. 

Limitations and failures commonly 
encountered are: 


1. The failure to recognize that plan. 
ning is a continuing process, calling for 
periodic adjustment of technique and 
relationships. 

2. The tendency to over-elaborate 
which often does not stop short of try- 
ing to make provisions for every pos- 
sible contingency. 

3. The inability to acknowledge that 
there are limits beyond which planning 
can be developed, resulting in diminish- 
ing returns. 


4. The unwillingness to accept that 
all plans are subject to human execu- 
tion and therefore, must at times be 
temporized. 


SUMMARY 

A philosophy to practical production 
planning should be based on the fol- 
lowing concepts: 


1. To adhere to the substance of plan- 
ning rather than to worship the form in 
which it is cast. 

2. To view production planning as 
merely a means to an end and not an 
end in itself. Planning should be adapted 
to the type of manufacture involved; 
rarely should the type of manufacture 
be varied to conform to the planning 
procedure. 


3. Be flexible with your plans and 
alter them immediately, if that will ac- 
complish the desired results. 


It may be said that planning em- 
bodies many functions which may be 
decentralized by assignment to line or- 
ganization aided by staff and service 
groups, or may be centralized under a 
specific planning group. But regardless 
of organization, those responsible must 
have the imagination and perception to 
pre-plan, to pre-determine, to analyze 
in advance the factors essential to pro- 
duction. 


Let us, in the days ahead, treat pro- 
duction planning as a continuing pro- 
gram with new developments and im- 
provements in techniques, so that in our 
small way we can contribute to the ad- 
vancement of our system of free enter- 
prise. * 
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NORMALIZED PERFORMANCE 





A Word On The Rating Films 


By V. A. FLYNN, Ph.D. 
Research Director, SAM 


Motion picture instrument evolving from nation-wide research by SAM is 
gaining wide acceptance as an effective training and refresher 


device in the determination of a “fair day’s work.” 


_ saM Effort Rating Films appe°r 
to be establishing themselves rapid- 
ly as one of the really major contribu- 
tions to the fields of time study tech- 
nique and wage incentives. Twenty-one 
universities, here and abroad, presently 
are using the films as teaching aids. 
Virtually every type of industry is us- 
ing them throughout most of the United 
States, and in Canada, South America 
and the free countries of Europe. The 
demand for them continues to grow; 
and their efficacy as a short-cut training 
method for new personnel in time study, 
as well as a refresher for seasoned prac- 
titioners, continues to receive acclaim 
wherever they are in use. 

The Effort Rating Films are the prod- 
uct of ten years of intensive research 
under the direction of the Rating Com- 
mittee of SAM, in coordination with 
The Research Division of the College 
of Engineering, New York University. 
Approximately 15,000 man hours were 
spent in study, collection and analysis 
of data. This does not include the man- 
hours of some 1800 industrial and time 
study engineers, from over 200 com- 
panies, who participated in rating the 
films. 

The objectives of the films are well 
summarized in The Rating Report—a 
monumental document evolving from 
the data of the film research, and pres- 
ently being prepared for publication by 
the Management Research and Develop- 
ment Division of The Society for Ad- 
vancement of Management: 


1. To establish bench marks of op- 
erator performance for a number of 
operations exemplifying a broad range 
of industrial work. 

2. To judge the extent to which the 
concept of proper performance in any 
organization may compare with the con- 
cept used in industry generally. 

3. To provide an objective frame of 
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reference by comparing the bench mark 
with unknown or disputed performance, 
after selecting a film of operation with 
greatest similarity. 

4. To provide sources of standard 
data, or fundamental motion-time val- 
ues, or to check existing values. 

5. To provide a comprehensive pro- 
cedure for instructing time — study 
trainees in rating and for measuring 
the results of such instruction. 

6. To provide a follow-up procedure 
that will insure that the time study ob- 
servers concept of proper performance 
will remain correct, and that he will 
retain the ability to evaluate a rather 
broad range of observed performances 
within reasonable limits of accuracy. 


The experiences of film users to date 
would indicate that these objectives are 
being fulfilled quite to the letter. 


The Rating Films are composed of 
eight, 16 mm. reels, each reel depicting 
alternately three separate operations 
performed at five different operator 
speeds. The types of operation range 
from finger dexterity to total body- 
movements. Consensus ratings are given 
for each performance under varying 
combinations of work-allowance and 
premium expectancy. Forms are pro- 
vided whereby trainees can record and 
plot their own ratings against those of 
1800 experienced time study personnel. 
A manual of instructions, which also 
describes the dimensional and physical 
components of the separate operations, 
is provided with the reels. 


Following are the operations depicted 
in each of the reels: 


Reel One: Deal Cards; Transport 
Marbles; Toss Blocks. 

Reel Two: Dink Tile Squares; Fold 
Gauze; Pack Gaskets. 

Reel Three: Countersink; Kick 
Press; Shear Rubber Tile. 


Reel Four: Form Rug €ups; Cut 
Cork Tube; Deburr. 

Reel Five: Shovel Wet Sand; Stack 
Cartons; Feed Rolling Mill. 

Reel Six: Tape Boxes; Seal Car- 
tons; Pack Cans. 

Reel Seven: Bolt Flange; Fill Car 
Radiator; Check Tires. 

Reel Eight: Collate Papers; Staple 
Papers; Tear Bills. 


At the present time, the eight reels are 
sold only in toto, for $495.00. There is 
no provision for the distribution mech- 
anics that would be required to rent 
them, or to sell them fractionally; and 
plans for such provisions are not in the 
immediate offing. 


There is every reason to feel confi- 
dent that the ten years of painstaking 
work which culminated in these Rating 
Films will prove increasingly to have 
been one of the most fruitful decades of 
research in the history of industrial evo- 
lution. The time is indeed ripe for fur- 
ther research that will point the way 
and provide the techniques for greater 
happiness, comfort, security and strength 
through increased productivity among 
the free peoples of the world. * 
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Professional Management — Fad or Philosophy? 


By K. O. WILLIAM SANDBERG 


Looking ahead toward the further development of 


T= TIME has already arrived when 

graduate industrial engineers who 
are broad-gauge thinkers take on the 
functions implied by the terms of 
scientific management, management en- 
gineering and professional management. 
Why scientific, why engineering and 
why professional? Is this just another 
tricky combination of words? Let us 
consider what is involved. 

The first two terms imply that man- 
agement may utilize the concepts and 
methods of science and engineering. In 
truth this is so. Management has been 
functionalized and further sub-divided. 
Each has its specialists. Plans and poli- 
cies are made upon the recommenda- 
tions of such groups. The resulting ex- 
periences have been measured. Many 
of the better solutions to problems are 
becoming known and recorded. Hand- 
books are starting to appear in which 
empiric results for many conditions are 
tabulated. Organized research, some- 
times well financed, is probing the more 
difficult situations. The Society for the 
Advancement of Management has estab- 
lished a research committee and a re- 
search program. All groups seem to 
find much worthwhile information by 
just collating the scattered data already 
in existence. Patterns seem to emerge 
from analysis of such collations. Such 
patterns give rise to new theories or 
support older ones. The patterns are 
occasionally sufficiently evaluated nu- 
merically as to permit vigorous trans- 
lation into mathematical expressions. 
The newer concepts of statistical varia- 
tions are included. 


Finally, we have yet to see the ulti- 
mate transformation of mathematical 
exactness into mechanical and electron- 
ic devices. However, this is not blue- 
sky thinking. The “Electronic Brain” 
was used recently to predict the election 
results based on the first 2% of returns. 
The interference computer built several 
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the industrial engineer. 
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years ago by Professor Dale Jones 
grinds out answers on machine interfer- 
ence for any set of input conditions. 


The prevading characteristic of all 
these data, patterns, equations and de- 
vices is that there is a reproducible an- 
swer which is reasonably consistent for 
the same set of original conditions. This 
is the very essence of the scientific 
method and the engineering approach. 


In the future, management may an- 
ticipate results when conditions are 
manipulated in accordance with these 
established patterns. There will be less 
art and instinct required. There will be 
fewer business failures. 


Initially, however, it is inevitable that 
human judgment will be imposed for 
awhile until confidence in the scientific 
method is established beyond all doubt. 
Then there will be the period of a new 
breed of “Efficiency Exports” who mis- 
apply and misuse the newly established 
methods — and with disastrous results 
—leading to an interim period of skep- 
ticism again. History will surely repeat 
itself. 

The cast of distinguishing between 
management, art or rule-of-thumb ver- 
sus scientific or engineering, is quite 
clear. There remains an explanation of 
“professional” management. 


CODE OF ETHICS 


The “professional” terminology 
seems to have its reasons for existence 


tied to morality. A review of other so- 
called “professional” groups or societies 
reveals only one common characteristic 
—devotion to a code of ethics. A mo- 
ment of reflection leads to the conclu- 
sion that this is a sequel to any set of 
management methods, whether scientific 
or not. The professional “concept” 
deals more with the legitimate objec- 
tives of management’s effort. It enters 
the realms of social and political goals. 
It impinges on government. It deals 
with abstract but none the less real ideas 
concerning honesty, equality of oppor- 
tunity, justice, etc. It, therefore, incor- 
porates many of the democratic and 
Christian ideals into commercial and 
industrial objectives. That there could 
be a Ten Commandments for Profes- 
sional Management is not unrealistic. 
In fact the SAM research committee is 
already at work on such a project. 


The term “professional” management 
has also come to acquire an additional 
meaning related to scientific manage- 
ment. This is probably best described 
as the type of management practiced by 
those who are serious students and 
practitioners of the principles and meth- 
ods of the scientific management move- 
ment. In this context, the term profes- 
sional seems to include a social code of 
ethics as well as the scientific and engi- 
neering aspects—and as such is all in- 
clusive as a result of general but not 
too strict usage. * 
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Remarks Of Acceptance On Receipt Of 
The Wallace Clark Award 


By ERWIN H. SCHELL 


ABOUT THE RECIPIENT 


Professor Erwin 
H. Schell is Head, 
Business and En- 
gineering Admin- 
istration, School 
of Industrial Man- 
agement, Massa- 
chusetts Institute 
of Technology. 
He is an out- 
standing author, 
consultant and 
speaker; active in many professional 
societies, including SAM; and has long 
been a leader in the international man- 
agement movement. 








EDITOR’S NOTE: Professor Erwin H. 
Schell received The Wallace Clark 
Award at the Annual National Manage- 
ment Council Dinner, January 14, 1953. 
This award was established by the Socie- 
ty for the Advancement of Management, 
American Society of Mechanical Engi- 
neers, American Management Associa- 
tion and the Association of Consulting 
Management Engineers. Professor 
Schell’s remarks, following the presen- 
tation of the medal to him by Mrs. 
Clark, were so stimulating and thought- 
provoking to SAM members attending 
this Dinner that it was felt his speech 
deserved wider dissemination. 


he MANY years, Wallace Clark has 
been an inspiring example as well 
as a valued friend to me. 

In 1933, when the Massachusetts In- 
stitute of Technology initiated the first 
student tour of European industries, it 
was Wallace Clark and Mrs. Clark who 
were the first official greeters upon the 
arrival of the group in France. Their 
welcome will never be forgotten. 

The quality in Wallace Clark which 
was always most intriguing to me was 
his invariable calmness and serenity. I 
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Front and back views of Wallace Clark medal. 


have come to believe that this quality 
was the outer reflection of deep convic- 
tions within him. His every professional 
thought and action seemed to be buoyed 
and maintained by an unshakable faith 
in the unfailing power for social good 
to be found in enlightened management 
concepts. 

I find interesting support for this 
thought in the following quotation from 
a book of Mrs. Clark’s with which I 
am sure you are all familiar: 


“ .. 1am reminded of the time in Warsaw 
when a Director said to his Board that he 
believed in the American methods as he 
did in God; and as they told me about 
it, I saw that was how Wallace and the 
Polish engineers believed in them too.” 


His high sense of responsibility to his 
calling and his important contributions 
to his profession will always remain an 
inspiration and a challenge to me. 


THE NEW COMMERCE 


In the brief time allotted, 
speak of an unusual development now 
taking place in the industrial world 
about us? I refer to what might be 
called a kind of international com- 
merce, a far-flung, flourishing exchange 
of ideas about better management. 


may | 


Such a commerce of ideas is, of 
course, not new. For many years, con- 
cepts relating to management theory 
and practice have flowed in consider- 
able volume from one country to an- 
other. The many international con- 
gresses held under the auspices of this 
world-wide organization, since their in- 
ception in Prague in 1924, are but one 
illustration. The work of such progeni- 
tors in foreign fields as Wallace Clark 
provided other significant avenues of 
exchange. Recently, however, this com- 
merce has been accelerated by the pres- 
ence of new facilities and resources un- 
til its magnitude has made it one of 
the most striking industrial phenomena 
of our time. 


THE NEW VEHICLE 


The vehicle for these tidal movements 
of administrative thought has not been 
primarily the written word. Rather it 
has been word of mouth. During recent 
years, under the auspices of the Mutual 
Security Agency and the National Man- 
agement Council, large numbers of in- 
dustrialists from foreign countries have 
visited our shores, seen with their own 
eyes the day-to-day application of 
American managerial principles, and 
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talked at first hand with the top man- 
agement of our industries. 


Simultaneously, our men of manage- 
ment have been visiting manufacturers 
in other lands, learning of their points 
of view and procedures, and in turn 
have met with many European indus- 
trialists to compare these principles and 
practices with those of the United 
States. 


THE NEW IDEA 


We, who have fortunately been in 
position intimately to observe the de- 
velopment of this new commerce in 
ideas, have learned many interesting 
things. We have long known that ideas 
may most readily be translated into ac- 
tion when they are cradled in friendly 
attitudes. Somewhat more recently we 
have discovered that the warmth of our 
reception to new ideas is greatest when 
we may impersonally observe them 
translated into action and thus can per- 
sonally judge of their effectivenes. 

Now we are discovering that our ac- 
ceptance of new concepts is further ac- 
celerated when we may examine them 
in company with others of our own turn 
of thought and national background, 
with whom we may discuss what we 
are seeing. We are finding that these 
methods of furthering the acceptance 
of advanced standards of good manage- 
ment are particularly effective in higher 
executive levels. Industrial leaders tend 
to trust their eyes and, to a lesser ex- 
tent, their ears or their reading glasses 
when dealing with innovation. Seeing 
is believing. 

Finally, it is becoming clear that con- 
structive action at home, following up- 
on observations in other countries, is 
more readily awakened in those not so 
fortunate as to have seen with their own 
eyes, when the practical worth of the 
ideas thus imported is testified to by a 
group of witnesses rather than by a 
single Marco Polo. 


THE NEW STIMULUS 


The crucial importance to all of us 
of unity in the free world properly 
lends strong if not dominating stimulus 
to these international exchanges. Yet, 
such mutually beneficial give and take 
of managerial ideas is founded upon 
more than contemporary world condi- 
tions. It builds upon deep subjective 
bases of affection for our foreign 
friends. We do not forget that our an- 
cestral roots reach back to these nations 
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which to us are true motherlands. Con- 
versely, the never-failing hospitality 
and friendliness to us of the peoples of 
free countries is attested by the tens of 
thousands of our nationals who as 
tourists visit these countries each year. 


THE NEW OPPORTUNITY 

My hope is that we in the United 
States may remain not only awake to 
the great opportunities for strengthen- 
ing international relationships now laid 
at our doors, but that we shall foresee 
and prepare for those future opportuni- 
ties which less clearly but no less im- 
portantly loom before us in order that 
we may act with greater wisdom and 
statesmanship in the days to come. 

A vital contribution to the distant 
future will be the early education of 
the youth of the free nations in the ways 
of creative industrial administration. It 
has been said that we cannot control 
the present without planning the future. 
Likewise, we may not safeguard the fu- 
ture without preparing in the present 
to deal constructively with it. 

One of the qualities which we must 
reawaken, nourish and strengthen in the 
coming generation is that pioneering 
spirit of adventure which had so much 
to do with the development of our own 
country. While man has crossed most of 
the earth’s geographical frontiers, that 
does not mean that there are not un- 
limited opportunities for exploration 
and discovery yet before us. 

There is still adventure in rich meas- 
ure to be found in the United States. 
Our frontiers, while no longer geo- 
graphical, are steadily advancing in the 
realm of the sciences. It is interesting 
to note that the products of one of our 
most progressive industries carry the 
names of some of our greatest adven- 
turers of the past: Cadillac, La Salle, 
DeSoto. 

There are those who are concerned 
with the lack of this spirit in the youth 
of our time—those who feel that too 
many young men seek jobs today on the 
basis of security—pensions, insurance, 
continuity of employment. Be this as it 
may, [| am assured from a knowledge 
of the European lads who have visited 
this country and of our own students 
at Technology, that there are in the 
older countries as well as in the United 
States, many young men in whose 
breasts the fires of the pioneer still 
burn. 

A fascinating challenge lies before us 


in the United States—that of extending 
to the nations which stand with us for 
freedom, opportunity for their younger 
generation of potential managers to 
come to our country for extended stays 
and to learn at first hand of the spirit 
of creativeness, of organized adventure. 
of scientific pioneering, no less than 
the method which underlies the profes. 
sion of modern management in the 
United States. Our more than 200 col. 
leges, schools and departments of busi- 
ness administration should have no 
dificulty in absorbing annually up to 
9,000 of such young men for year-long 
sojourns to our country incorporating 
study in residence and collateral experi- 
ence in industry. The constructive effect 
of such a commerce carried on during 
the next decade with those soon to hold 
positions of leadership in friendly na- 
tions cannot but be profound. 


CONCLUSION 

I trust and pray that_we may not 
falter as we face this extraordinary op- 
portunity to further and to assure the fu- 
ture growth of this new and promising 
flow of administrative ideas throughout 
the free world which is of such superla- 
tive import to us and to the generations 
which follow. 

Perhaps in this way we may recipro- 
cate in some small degree for the im- 
measurable cultural contributions which 
the Old World has made over many 
years to the youth of the United States 
who have been so fortunate as to have 
visited or studied within the environ- 
ment of those countries which 
their forebears came. * 
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MOVING?? 


If you are going to move, 
be sure to notify us as early as 
possible, preferably five weeks 
in advance. Send us your old 
and new address, with zone 
numbers, if any, by letter, card, 
or post office form. Also, noti- 
fy your local post office of the 
change. This way you will con- 
tinue to receive your copies of 
ADVANCED MANAGEMENT 


without interruption. 


SOCIETY FOR ADVANCEMENT 
OF MANAGEMENT 
411 Fifth Avenue 
New York 16, N. Y. 
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PERSONNEL 


On A “Salary Basis” 


By LOWELL F. JOHNSON 


This is the second in a series of articles dealing with 


managerial aspects of personnel administration. 


in SOME time now the Federal Wage 
and Hour Administrator has made 
it clear as to what is meant by “salary 
basis.” He has emphasized that under 
the terms of the Fair Labor Standards 
Act employees exempt from coverage 
as Administrative, Executive or Profes- 
sional (but not including outside sales- 
men) are on a salary basis, only if they 
receive full salary for each week in 
which they perform any work. Failure 
to establish the employment arrange- 
ment or company policy for such em- 
ployees to the end that illegal deduc- 
tions could be made from their salary, 
means loss of exempt status and pos- 
sible heavy overtime liabilities for the 
period during which such deductions 
could be made. 

Now, just to demonstrate that bu- 
reaucracy is not dead, the Administra- 
tor lowers still another boom. This, at 
the behest of two management organi- 
zations who asked for clarification and, 
who, it turns out, might almost have 
been better advised to remain silent. 
The question dates from a ruling con- 
tained in a letter dated May 24, 1951, 


in which the Administrator stated that 
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National Labor Panel American Arbitration As- 
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the exemption under Regulations, Part 
541, is lost if the employer deducts 
from, or offsets against, the employee's 
salary sums received by the employee 
as benefit payments under a disability 
insurance plan, fees for jury duty, or 
military pay while on leave. 


RULING MODIFIED 


The above ruling is now modified to 
permit military leave pay, jury duty, 
and witness fees to be deducted from 
regular salary without loss of exempt 
status. However, disability insurance 
benefits may be deducted from regular 
salary only to the extent that the bene- 
fits are paid for by the employer. 

It is contemplated that no enforce- 
ment action will be taken by the Wage 
and Hour Division with respect to em- 
ployers who have made deductions or 
whose leave plan or policy would have 
permitted deductions to be made from 
salaries of employees, if the employer 
conforms his plan or policy to the regu- 
lations by April 1, 1953, and reim- 
burses the employees for the amounts 
of the deductions which he has made. 
Such liabilities under the appropriate 
statute of limitations run for a period 
of two years. 

You should clearly bear in mind that 
this new ruling concerns only weeks in 
which some work is performed and does 
not in any way affect weeks in which 


no work is performed. The initial and 
terminal weeks of employment and frac- 
tional weeks involved in an extended 
voluntary leave of absence also seem to 
be exempt from the ruling. In such 
weeks, the payment of a proportionate 
part of the employee’s salary for the 
time actually worked will meet the re- 
quirement of the ruling. 

The Administrator indicates that the 
meaning of “On A Salary Basis” is still 
under study, and further changes in the 
regulations concerning deductions made 
from salary pursuant to such items as 
established leave plans may be in the 
offing. *® 
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The Range of Human Capacities, 
Second Edition, by Davin WecHSLER, 
Ph.D., published by The Williams & 
Wilkins Company, Baltimore, Md., 
1952. 


Many of the functions of industry 
depend upon the fact that there are 
fairly uniform limits to the range of 
human effort as expressed in relative 
rates of productivity. If this were not 
so, there would be a “wild” area that 


would make it impossible to operate - 


even the most rough and ready piece- 
work system. This has been vaguely re- 
alized in the past but probably without 
understanding of the implications or 
of the possibility that there may exist 
natural “laws” governing the situation. 

THE RANGE OF HUMAN CAPACITIES, go- 
ing beyond the accepted statistical facts 
of the normal frequency distribution 
curve, shows that in physica! measure- 
ments, in physical actions and to some 
extent in mental capacities, there ap- 
pear to exist quantitive ranges of such 
uniformity that they can be banked on 
in most cases of physical effort. 


EXPANSION 
In 1935, the first edition of Dr. 


Wechsler’s book was published and was 
read with great interest by many, in- 
cluding this reviewer, who found it stim- 
ulating as well as useful in considering 
the problems and structure of time 
study. The new edition is an extension 
of the first with an added chapter on 
“Range in Productive Operations,” and 
amplification of the examples used to 
support the thesis. 

Although the book was not written 
specifically for industrial engineers or 
businessmen, it, nevertheless, contains 
chapters of especial interest to those 
who lean towards speculation on the 
underlying principles of human _per- 
formance in the field of industrial pro- 
duction. In the process of explaining 
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and documenting the facts that govern 
the range and distribution of human 
capacities, the author includes pene- 
trating observations. To the industrial- 
ist, the conclusions are of profound 
importance and the observations are 
well worth contemplation. In regard to 
the latter, Dr. Wechsler’s remarks on 
the subject of measurement-—genuine 
and spurious—should be studied by all 
industrial engineers. Time study men 
will be greatly taken with the scientific 
confirmation of the basis of much of 
their practice as they read the extensive 
tabular matter and the logical interpre- 
tations thereof. 


SUBJECTS OF INTEREST 


The general reader will find much 
stimulus and enlightenment as he reads 
the chapter on “Genius and Deficiency,” 
and “The Effect and Burden of Age.” 
These subjects also are of interest to 
the industrialist who must deal with the 
problems of the advancing age of em- 
ployees, and must understand some- 
thing of the relationship between the 
rules upon which production must be 
based and the human exceptions to 
these rules. 

Dr. Wechsler is to be complimented 
on a book which combines scientific 
treatment with readability, to form what 
one must believe to be a unique contri- 
bution in the field of understanding of 
human abilities and capacities, from 
both a theoretical and a practical stand- 
point. 

RaLPH PRESGRAVE 
J. D. Woods & Gordon, Ltd. 


Toronto, Canada 


The Development of Executive Tal- 
ent, by Joun W. RiEceEL, published by 
the University of Michigan Press, Ann 


Arbor, Mich., 1953. 


Executive talent is becoming an in- 


creasingly scarce commodity. With ca. 
pacity production the rule and expan- 
sion a continuing challenge, there is a 
wide-spread search for top administra. 
tive brains that can plan, organize and 
energize. Evidence that this quest has 
not been productive enough is seen in 
the increasing number of companies 
which have given up the simple ex. 
pedient—that of hiring talent in the 
market place, and are following the 
long and laborious process of develop- 
ing executives from within the organi- 
zation. 

Sub-titled “A Survey of Experience 
in Fifty American Corporations.” the 
volume summarizes the progress that 
has been made in an activity which has 
been of concern to executives ever since 
the first corporation for the production 
of stone arrow-heads was formed. On 
the solid foundation laid by such pio- 
neers as Lawrence Appley and George 
Corless, there are now being developed 
practices and procedures slanted to the 
special needs of individual companies. 
Interesting as it is to see how many 
variations on the theme emerge, it is 
encouraging that Dr. Riegel has been 
able to pick out broad areas of agree- 
ment. These will be of greatest service 
to the newcomer in this field as he pro- 
ceeds toward an understanding of the 
art of building executives. 


FACE-TO-FACE 


Much of this study examines the re- 
lationship between a superior and the 
man reporting to him. This is as it 
should be. For, only by sitting down 
with a man and talking to him can the 
superior do an honest job of appraising 
and reviewing his performance, helping 
him work out a plan for improvement, 
and coaching him so that he gets most 
good from the effort both he and his 
boss expend. 


This book is tentative at times be- 
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cause much of the work that has been 
done in this field is tentative. Some of 
its conclusions are arguable because 
they are being disputed in practice. 
While we learn that these programs will 
develop men who perform better on the 
job, who lead and supervise more effec- 
tively. and are more flexible and versa- 
tile, we fail to discover what plans are 
being made to train executives to take 
over the tasks of social as well as busi- 
ness leadership in the future. 


MANY QUESTIONS 


Questions raised in this study are 
manifold. The consensus of the firms 
interviewed gives answers to such prob- 
lems as: What are the good and bad 
points in the various procedures now in 
use for appraising executive perform- 
ance? When do psychological tests fit 
into the picture? What are the best age 
ranges for trying out men of exception- 
al promise? 

An appendix of value is a Demon- 
stration Interview by L. Clayton Hill 
and Arthur S. Hann, both of the Uni- 
versity of Michigan. This section illus- 
trates the application of nondirective 
counseling techniques to the problems 
of counseling executives. 

THE DEVELOPMENT OF EXECUTIVE TAL- 
ENT is a valuable book to any business 
executive. For readers who have tired 
of generalities and are beginning to 
look upon panaceas with suspicion, this 
volume offers the kind of specifics that 
will be of help. 

Louis A. ALLEN 
Personnel Manager 
Joseph Seagram & Sons, Inc. 


New York, N. Y. 





REMEMBER 


the eighth annual 
Time Study and Methods Conference 


April 16th and 17th 


Hotel Statler, New York City 
and 
Board of Director's Meeting 
Skytop Room, Hotel Statler 


April 18th—9 A.M. 


Air travel expenses of National 

Directors or their accredited alter- 

nates will be reimbursed by the 
National Office. 
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Student Chapter Activities 


American University. Mr. A. H. Ho- 
belman, of the Walter Kidde Company, 
spoke to the chapter recently on the 
subject “How Business is Represented 
in Washington by the Company Repre- 
sentative.” 


Butler University. The chapter heard 
Mr. Milo Haffner, Personnel Consult- 
ant, speak on the topic “Failure of 
Executives.” 


DePaul University. James S. Perkins, 
President of the Chicago SAM chapter, 
spoke at the annual student chapter 
banquet. Earlier this year, the chapter 
toured the Ford Motor plant. 


George Washington University. Mr. 
Trullinger, of the International Business 
Machines Company, spoke to the chap- 
ter on “Cost Reduction Through IBM 


Installations.” 


Indiana University. Wayne G. Broehl, 
Jr., has succeeded E. G. Williams as 
Faculty Advisor. 


Lawrence Institute of Technology. 
The chapter met with the Detroit SAM 
sponsoring chapter to hear Mr. James 
E. Newsome, Vice-President, Chapter 
Operations, talk on “What Every In- 
dustrial Engineer and Personnel Man 


Should Know About SAM.” 


Northeastern University. The chap- 
ter toured the Gillette Safety Razor 
Company plant. At a recent meeting, 
the chapter heard Mr. Warren Conn, 
Quality Control Manager, Hood Rubber 
Company, Watertown, Mass. 


Ohio University. Dr. E. T. Helle- 
brandt, Faculty Advisor, talked to the 
chapter on “Work Simplification.” Mr. 
Elmer Fait reported to the chapter on 
his attendance at the Fall SAM Confer- 
ence in New York City. 


Oregon State College. The chapter 
heard Dr. C. A. Mockmore on the sub- 
ject “Strategy in Handling People.” Dr. 
Lillian Gilbreth spoke before the chap- 
ter at their February meeting. The chap- 
ter has also made a series of field trips 
to plants in Portland. 


Seton Hall University. The chapter 
saw films at a recent meeting, dealing 


with the development of the advertising 
industry and the development of credit 
in industry. 


Syracuse University. The chapter 
toured the Nestle Chocolate Company at 
Fulton, N. Y. The chapter viewed a 


film on the manufacture of newsprint. 


Tulane University. The Kaiser Alu- 
minum plant at Chalmette, La., was 
visited by the chapter. 


Temple University. Members of the 
chapter appeared on WFIL-TV as part 
of a discussion on “The Use of Visual 
Aids.” A visit to the F. J. Stokes Ma- 
chine Company was made by the chap- 
ter. A successful Student-Alumni dinner 
was held. The principal speaker at this 
dinner was Dr. L. A. Drake, Economist, 
Greater Philadelphia Chamber of Com- 


merce, 


University of Baltimore. Mr. Richard 
Garson, President of the local sponsor- 
ing SAM chapter, spoke to the student 
chapter. 


University of Illinois. W. C. Robb, 
Dean, Job Placement, University of 
Illinois, spoke before the chapter on 
“Training Programs for You.” The 
chapter saw a film produced by the 
General Motors Corporation. 


University of Minnesota. Dr. Gerald 
Nadler, Washington University, St. 
Louis, Mo., talked to the chapter on 
“Keeping Abreast of the Times.” 


University of Pennsylvania. A panel 
of the Wharton School faculty, includ- 
ing Dr. R. P. Brecht, Mr. W. B. Murphy 
and Dr. G. J. Anyon, discussed the new 
book How to Succeed In Business With- 
out Really Trying. 


University of Richmond. Mr. Starke 
Farley, of the Richmond Engineering 
Company, spoke before the chapter on 


“SAM—What It Is—What It Does.” 


University of Wisconsin. The chap- 
ter heard Mr. Andy Wolff, of the Oscar 
Mayer Company, speak on “Manage- 
ment Training.” The members have 
toured a number of Wisconsin manu- 
facturing plants including Nash Motors, 
Allen Bradley Co. and Blatz Brewery. * 


35 





S qnID preyry 1004 


WF Ea St "> 
spuoulg “UOpIseIg 9Yi OF “ISsSV 


SuoyT uyor 


suonelsy 10qe] 


eryapepe[tyd 





xossq [POH 

JPRS [OH 

[10H] UOIeD zy “Wooy anig 
‘OAV puelysiy “AY 

WS 

[910}{ Jajuadie") 


“AN ‘Aory, 
“1219 uospny yILipuap 


‘oy TayWImadA 7 jpAoy 
‘D “N “AT[Aaysy 

[10H YAeg Alaneg 
qn) Aqjunor) quNoULIRS 


‘O'N “TAaysy 
[?19H yied AIOE 


sully [219H 


[210H Jas UuLLieg euL 
‘O°N ‘OTAeysy 
[10H yueg Asoneg 


ed ‘aquosaTagq 
‘V[ 9ARa'T-O 7 -21e}] due’) 


wnuleg [2I0H 


qnt) AVISIOATUL) 
‘O °N “@T[tAeysy 
[90H yeg Aroneg 


‘1G Sulpyuor) ‘*¢ ‘1a][aysyIeYy 
‘or) SuIMaIg JaylUNS 


‘D °N “TESeysy 
10H Yaeg Araeg 


[10H Yaeg Arsneg 
[910 WiqsapueA 351094) 
[910H 42k Arayqeg 

“A Yysryay 

“GPT Pepe Se Wa 


uuy Wey oy Ay 


aDV1d 





“OOSSY JBI NO YIIUuUO") 


jlouno’y 
SULIVIUISUY Spoyleyy ‘juapIsaig 


eulpore’) quon jo nN 


‘diory auoydeig “gq “A 


‘ou ‘WeIgIIS 


“IOINSBII |, pue jueptsald 


‘dior) eyuq uPolewy “fay peuisnpuy 
[eisua4) “IG, 8Y} 01 “ISSy YRris 
‘dior) 1adeg eysnoq ‘iaseuey weg 


2TLIL 


SIIIP HY aC | INOULAIG ‘JOld 


uoiysneNoW “gq ‘f 


doypuey’) s110q 


preudeyy 


unoy[e’) “d preyory *JOld 


aig ‘a ‘V 


yaaqyy ueTT Iq 


‘af “Aqary “He WRIT 


SSOj197 “a 


uusy] “J 


yulrZ “OM 


wanVads 


Sursay, sseuisng yenuuy 
jusUIdO;aAVq JUaWIaseURYY SuTeNn[eag 


oul 199] SSOUISNG penuuy 


AWATONpPOIg 19ysip{T Joy YOMuIKIT, 


SuLINORNURY I[IIXIT, 
JO UOT}RIOTAaY UL spuK 








SaLIsnpuy SSdV01d pue doys 
qof IO} [o1juor) pue suUIUURT |g uoTjoNpold 


(UOTIBTISTA jue dq) awoH ey) ul JIRIH 


dIUATAFUO") WYVs [PuoIsay ULOISBIYINGG 


IYSIN} Serpe] 
aouatajuO’) “YS [BuoIsey UtosRayINOS 


JugWIaseURI, OJ SUOZLIO}] MAN 
BUIIIIT Jaydey’) ATeUIUING 
sayoepeapy] SULIvouISUy [eLsnpuy 


sula[qoig jauuosiag sAepoy, surg 
aoUataJUuo’) “JAY'S [PUOISay UajsRayINog 
Ayayeg IOF Aypiqisuodsay 

suolRpey 1oqe’] 

ul sjyuauIdojaAaq pue spuatly jUs00y 
uoreoyTTduig yaoAy Jo suotjRorddy Mayy aug 
aoUaIaJUOT) “Y"Y'S [PUOIZay UsasRayINOG 
(S9IPNig ase) pARAIe}{) SoATJUIOUT 
aoUaIaJUO") “YS [PUOISay UaIsRayINOG 
Jeuuosiag Aay jo Juaudojaaag 

sasayjor) YIM Uorje1ado00') 

aoUalajuo’) “YS [BUOIZay U1a}sRayINOS 
SdAT]UBIUT JO usISaq] 


SIIIYO jo uoT}9a/ pue 
Jayws0 J -105 [ero0sg SurjaoyW [P1euas) yenuuy 


4oagrans 


*SFILIAILIOV YWALMdVHD AVW 


Aasiaf MONI “N 
yIoX MIN 
[B9.1]U0[ 
ao4neM] TI 
1ajsayouryy 
Kaye A uospny{ 


prope py 


do] [fAUaaI‘y) 


o1oqsuaal‘y 
Honea] 
tyeuurour’y 
o3eo1y") 
anoprey’) 
‘eg [eiqua’y 
wodas pig 
uo\sog 
weysulunig 
siownyeg 


Reply 


aT TAeys V 


UMOTUITYV 


waIldVHS 











ADVANCED MANAGEMENT 





‘ydrede1 uodn poysiy 9q [IM 6§Z JOyIO 941 Jo SuleIdOIg ‘poyodel serytAtjoe iJajdey) 94] Jo Areuuns e SI SIYy, 








qni) Atjuno7 19}s0010\\ 
‘Spiq wnry 
aIeMEloGq ‘WOOY vay qoH 


uoypezeyH Ol 60€ TH 
uo AayeA Japing ‘seung ey] 


MN ‘P211S Mf 9Z91 


" jfounor) [euuosI9 dg [e19p2 4 


MN ‘P21 Y 9291 
‘rouno’) JouuosIeg [elepe 


‘QAY UOTINITIsSUO') 

Uo ‘MN “SIS WPT pue WIZT Pg 
‘q ‘uy ‘JuoD “pny ‘idaqg 

MAAN “90S MI 691 

‘VOMA ‘TPH 1971" 


AN ‘19°11S MW 9Z91 
*‘[rouno’) Jeuuosiog [P1Ipai] 


‘OAY UOTINITsSUO) 

uo ‘AN “SIS IPT pue WIZ “Wg 
‘q “uy ‘yuop “pny ‘ideq 

‘OAV worjnyTysuo") 

uo ‘MAN “SIS IPT puke WIZ “wg 
‘y ‘wy ‘JuoD “pny ‘dog 


MN ‘W911S M 9Z9T 
‘louno’) Jeuuosieg [e19paJ 


‘QAY UOrINISUOT) 


uo “MAN “SIS 416 FY WW “PE 
‘SOT “Wy ‘searyory [euoreNy 


MN ‘P29 9291 


‘jrouno") Jeuuesiog [P19pa] 
1y921q9PTTH [90H 
pakg WerEAN [10H 


IPH 2918q9Q\ 1910 


qnID preyry 1004 


Or) UOLION' ‘Jueprsag 


; ‘oD ATIET Na 
‘Zullaouisuyq [elisnpuy jo Jeseuryy 


‘O') OLIJOATY [PIoues ‘voueuTyT “Is 
(Aaenyy) asuajaq jo 3daq 

‘TI “Ald o1pey “ing ‘oossy 
spiepurig jo neaing 

feuonen “peg suruuelg ‘JeryD 
Ayioyiny uorTjonporg jeuoeN “AIG 
surysiqqng pue sunuig “1q “dey 
Ayioyny uoronpoig jeuoney 
“uior) “Apy ‘Arisnpuy 10y ‘wpy “Issy 
Asulony 

AyIoyIny 

uoljonpoig yeuorjeyy ‘[asunoy) [e18Ue4) 


Anuasy UOrTeZI[IGeIg IIWIOU0IY 
‘(suorjelodg) 10ye1]sTUIUIPy “Issy 
0D @ AosUTPW 

‘20YQ uosuIyseA, ‘IoseURTL 

Or) WUsUeIy, 

jeude-) ‘1a]jo1jduI07) pue “g “A 


sO Suunoooy [e1aues) 
“alg sulayshg Sunmunosoy ‘Jory “Issy 


(Aaeny) osuezaq jo 

‘ydoq ‘youeig spoyleyy ‘ulmpy ‘peofy 
°O') 1999F] OY], “10}DeIIG] [aUUOSIOg 
(asuajog jo AreyaI00g JO 901M) ssUaz 
-aq jo ‘idaq ‘jeuuosiag jo 10palIG 


OF) OINWUIN | VIO W191 
‘UOISIAIQ] JUOUIUIOAOD ‘IOS eURT 


Ssa “Ald 
quoweseueyy Ajtddng ‘1039011(7 


ao19UIUIO’) JO JUoWIyIedEGg ‘apery, 
jeuoneuiawy jo s0yJQ “11g ‘dag 
Aouesy AjLINdI¢G 

jeninyy “urupy jo 11q ‘dog 
‘or) oucydelay, [[9q Aesiof MON 
‘IOSTAIOdNG SsUOTIe[AYy [IUUOSIOg 


dior) [oodyiTy A 
“Suq yetisnpuy ‘yaryy) 


‘O) NOU[W “1eyjormu0ey 


"0D [PIS ®B Mes 
spuoulg “WuOpIso1g OY] 01 “Issy 


suIssIH “qd voll 
Aa ydyey 
yg “vy “Gd 
Agjooysg “He UPTV 
Aesy ura] 


qoous *D Preeog 


Aajspegq aJAT “9D 
SIyYUIIYPN] 1910g 


Japuexoa/V uyor 


JaIeVIYyS “S ssoy 
uosio7) “f uyor 
AQAIey] “Y Waqoy 
pleyseig ‘y Aouiey 
pieyIoWy euLIeyye") 
uewmpeny “I 


ZIeMYyIG Arepy] 
a100\ “y uyor 
sumog “) ‘qd 

oo “VY 2ARIsn4) 
uosiapuy [Iey 

psog “A UeP[y 
waeeus, L PPopesg 
Wouyeg “| UaAes 
qooresg FSpurty 


suoyT uyor 


sanbiuyoay, jusWes EUR 
jo uoreoddy ajetduiot) ur Apnig ase") 


sjospng a[qIxe] ysnory |, jo1ju0r) 1s0") 


aiqe], punoy 


Yyo1easoy IYNUIIIGS jo jUsUIIS BUR] 


aqeyl punoy suoryepPy SSIUISNG -JUIUIUTBAO*) 


g[qe]y, punoy juowaseuryy jo sjoadsy [eso] 


Surjoyy Jouuig 


a[quy, punoy ssoursng pue jUsUIUIAaA04) 
UI Spoyle| Woueseuep Y uonezues1o9 


qe], punoy Juoweseuepy [eroueury 


aqep punoy 


oswoy 24) Ur jusUIES eUR dyMUVIIg 


g[qey, punoy weussoidury 
jusWaseuRY, 0} SsuoTINqIIyuOD sadoiduy 


aqey, punoy semmnoy jusweseueyy Ajtado1g 


a[qej, punoy opery, [euorjyeuraqUyT 
UI SUOT]E[AY ssouIsNgG ® JWSUIUIIAOS 


Arjsnpuy s.Aepoy, ur sede) 
quouniedag suoneley [elisnpuy oy] suleyqoig 


joujuo’) A1OJUsAUT Y Sulpnpayog “sutuuelg 01 
spoyley pue Apnig sury jo uoneorddy sy], 


sje gq [eroueuly 
spuewog jueWeseuRyy IYIUATIOG 


suonelay 10qe’y] 


12389910 \ 


uo SUIT A 


aug -SO5TT AA 


uo WsUIYse AY 
uojual J, 
puouryory 
ysingsiiig 


erydjepelryd 





APRIL 1953 





UI 


TT 7 


xassy [A10OP] 


— a 


surjaayy ssouisng jenuuy 


Aasiof MON “N 


















































-— 


SOCIETY FOR ADVANCEMENT WHAT IT IS 
OF MANAGEMENT e e e e WHAT IT DOES 


peo Society for Advancement of Management is the recognized national professional society of man- 

agement people in industry, commerce, government and education. The influence of SAM extends be- 
yond the United States into most of the free countries of the world through members in these countries 
and the international circulation of ADVANCED MANAGEMENT. Representing no special interest, the 
Society is motivated by a selfless zeal to spread the benefits of scientific management wherever manage- 
ment is required. 














SAM has consistently adhered to the purpose of helping executives approach all phases of the manage- 
ment problem—production, distribution, finance, administration, industrial relations—in the engineer- 
ing manner. This means discarding thumb rule guessing, and haphazard methods and adopting instead 
the open mind and the scientific method in the solution of every managerial problem in each particular 
circumstance. 


The purposes of this Society are, through research, discussion, publication and other 
appropriate means: 


1. To forward the elimination of waste and the development of efficiency through the study and appli- 
cation of scientific principles and methods of management. 


2. To bring about a better understanding of the mutual interests of government, management, investors, 
labor and the public in improved management. 


3. To provide means whereby executives, engineers, teachers, public officials and others concerned, 
who apply scientific methods to management problems, may promote this common interest. 


4. To inspire in employee and manager a constant adherence to the highest ethical conception of in- 
dividual and collective social responsibility. 


CHAPTERS 


SAM chapters are located in major industrial centers throughout this country and Canada. They serve 
their members through frequent discussion meetings, round tables, research and special study groups, 
intensive training courses, plant visits, news letters and educational bulletins. The chapters provide fre- 
quent opportunities for members to exchange ideas and experiences, and to enjoy continuous contact 
with the latest developments in management ideas and practices. In many cities, SAM chapters are well 
regarded for their contributions to community and industrial development. 








NATIONAL ORGANIZATION 


The National Organization is headed by a Board of Directors, a President, Executive Vice President, 
Secretary, Treasurer, Director-at-Large, and five Divisional Vice Presidents—each member of the group 
a key-man in management. Although the chapters are autonomous in their activities, they are able to 
benefit from the counsel and guidance of the National Officers and Organization. There is constant re- 
ciprocal action within the Society through its established channels and in the communities in which it 
functions. 


Applications for membership may be made through the local chapter 
officers or membership committee, or by writing direct to the Na- 
tional Office of the Society for the Advancement of Management, 
Inc., 411 Fifth Ave., New York 16, N. Y. 





a eA 





Boul c 
4.mil 


we | 


AM 


four 
nclud 


Con 



















in 





38 ADVANCED MANAGEMENT 


